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IMPROVED REBOLTING MACHINE. 
The invention herewith illustrated is a sawing apparatus, 


‘ Rattan. 
Rattan comes from the East Indies, principally from Sin- 


A Great Flour Mill, 
Glasgow has long been noted for the number and imp roved 


contrived for rebolting large bolts of timber without quite | gapore, Pedang,Penang,Samarang,and St. Simon’s Bay. The| structural and mechanical arrangements of its flour Saille, 
United States consumes three quarters of the total product, | and Messrs. John Tod & Co. have just erected in the Govan 
the imports amounting now to something more than 6,000,000 | road a new mill, which, so far as grinding power is con- 
pounds, The Calamus Rotang belongs to that peculiar spec- | cerned, is second to none in the great port of the Clyde, Al- 


separating the smaller bolts from each other, so that they 
will hold together, admitting of handling or dogging in the 
shingling or other machine, in which they are to be finally 
cut up. By this means the machine may 
be supplied with timber to its full work- 
ing capacity, while, at the same time, cut- 
ting the shingles or other pieces as nar- 
row as desired. 

In the perspective view, Fig. 1, A is 
the carriage which moves under the saw, 
B. The depth of the carriage under the 
blade is such that the latter does not 
reach the bottom, so that the bolt, secured 
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in saw carriage, will not be cut entirely 
through. This will be understood from 
the sectional view, Fig. 2, in which the 
bolt is represented by dotted lines, D. C 
is a tilting rest for the bolt, upon which 
the sap side of the latter, generally bevel 
to the other sides, is placed, and held so 
that the saw kerf will pass down to the 
axis of the rest, thus leaving sufficient 
wood to hold the portions together, no 
matter bow much the bottom may be in- 
clined as regards the sides. 

At Eisa pair of clamps which work 
upon right and left hand screws, F, Fig. 
2, and are operated by thecrank, G, Fig. 
1, These serve to hold the bolts secure- 
ly while being cut. A portion of the 
carriage, H, is elevated, in order to ac- 
commodate pieces which are to be divided 
entirely, as in ordinary sawing machines. 
The track of the carriage is made in two 
portions, one above the other, so that the 
upper part can be vertically adjusted as 
may be required, for saws of different sizes, or as the blade 
wears away. 

Patent pending through the Scientific . Patent, 
Agency. For further particulars address W. A. Fletcher, 
Beaumont, Jefferson county, Texas. 


THE COMBINATION FOOT LATHE. 

For the useof amateurs, and for mechanics who desire to 
economize both in the cost of, as well asin the space occu- 
pied by, their tools, the novel device herewith illustrated 
will be found of much utility. It is a 
simple foot lathe, with which are combined 
a jig and a circular saw. 

The former, which is represented on 
the right of the machine, ia actuated by a 
pitman which connects eccentrically with 
the end of a shaft, A, passing under the 
apparatus. Motion is communicated to 
this shaft by a separate belt from the 
main pulley. The pitman operates a 
pivoted lever which, by an adjustable con- 
nection, B, transmits its motion to the 
sawarm, Thesaw works through asuit- 
able table, and is tightened by a set screw 
in the connection, B. We are informed 
that it penetrates timber an inch and a 
half in thickness with perfect readiness. 

At the opposite end of the lathe, and at- 
tached to the main arbor, is a small cir- 
cular saw. This has an adjustable table 
which is provided with the usual guides, 
etc. By turning back the table, and re- 
moving the saw, an emery or buffing 
wheel may be substituted in its place upon 
the arbor, 

Regarding the lathe itself, other than 
to notice that it is neatly and substan- 
tially built, and appears to be an efficient 
and reliable tool, no particular description 
is needed, 

The apparatus is manufactured by 
Strange’s Cylinder Saw Machine Compa- 
by, of Taunton, Mass. For further par- 
ticulars address O. W. Leonard, sole agent- 
40 John street, New York city. Patent 


now pending. 


Iron Hatt.—Professor Eversman has had occasion to ex- 
amine, at Kagan, hailstones containing crystalized iron py- 
rites. The cause of this rare phenomenon, no doubt, was 
that small crystals of pyrites, proceeding from the disintegra- 
tion of arock, had been transported by a tempest into the 
clouds, where they were iced and converted into hailstones. 

















FLETCHER’S REBOLTING MACHINE. 


ies of palm which secretes in its cuticle a very considerable 

t of silica, while its inside is made up of tough and 

filaments. The outside, with the smooth natural varn- 
ish, when stripped off by particular machinery, is used for 
seating chairs, The inside of the rattan is employed in a 
variety of ways. It is shaped by machinery either round or fiat, 
and so worked up into innumerable articles. Baskets, brooms, 
mats, matting, are all made from the inside of the rattan, and 
an immense quantity of it is worked around demijohns. Split 
rattan is made up into some half dozen different sizes, and 








THE COMBINATION FOOT LATHE. 


is then sold by the 1,000 feet. The finest qualities of rattan 
are used by whip makers. This large and constantly increas. 
ing business may be estimated by the fact that one factory in 
New England alone employs 1,000 operatives, and that the 
total number of people working in rattan (the schoolmasters 
excluded) is fully 1,800. The capital used in the manufac- 
tureof rattan is about $2,000,000, 











together, apart from the care which has 
been exercised in the erection of the 
building so as to prevent the origin 
and spread of fire, the grinding machi. 
nery is of the most complete descrip- 
tion. By means of telescopic pipes, for 
instance, passing down to every floor, 
it is possible, should the wheat get out 
of order at any time by overheating or 
otherwise, to shift it from one floor to 
the other. Another interesting arrange. 
ment is one by which the central portion 
of the store may be converted into a 
hopper from top to bottom, communi- 
cation being easily made with all the 
elevators and screws in the store, which 
itself is so substantially constructed 
that it would be perfectly safe, although 
filled quite solid with grain. With re- 
gard to the cleaning machinery, the 
grain enters, by means of a hopper, in- 
to the wheat separator, in which the 
accidental grains of Indian corn and 
straw, and the greater portion of dirt 
accompanying the wheat, are removed 
from it. The scrubber is a machine of 
complicated construction, which next 
removes the feather end of the grain 
and a large portion of the bran. The 
wheat is then conveyed by a spout to 
an elevator, which takes it to the top 
story of the mill. Of the twenty-five 
pairs of millstones which it is intended 
to introduce, twelve are erected and in opeistion. The 
stones are each 4 feet 3 inches in diameter by 12 inches thick, 
atid the cost is about $150. They are made of Freach burr, 
an interesting and not very common form of silica, of « cel- 
lular texture, which, for industrial purposes, is almost en- 
tirely derived from the mineral basin of Paris and a few ad- 
joining districts. Considerable care and skill are required 
in their preparation. The revolving stone usually makes 
about 120 revolutions per minute. Four movable balance 
weights are set in its upper surface, so fitted that by the mo- 
tion of a screw the stone can be made to lie 
perfectly level when in motion, this being 
a most esgential condition in good grind- 
ing. The opposite surfaces of the stones, 
from the peculiarity of their dressing, act 
upon the grain like the blades of a pair of 
scissors. The white meel, being carried to 
the uppermost floor, enters a cooler, which 
isacircular vessel, about 9 feet in diameter, 
and about 27 inches high, the sides being 
formed of galvanized sheet iron. There is 
a vertical spindle in the center, and at the 
bottom of this a horizontal arm provided 
with twelve wooden blades, so set that they 
spread the meal as evenly as possible, and 
gradually move it out to the circumference 
of the cooler. At one part of the latter, 
there is a hopper opening into a spout, by 
which the meal is conveyed to the floor be- 
low, where it is subjected to the first dr=ss- 
ing process, the object of which is to sepa- 
rate the bran. The dressing machine may 
be described generally as a Jarge wooden 
case, in which revolves horizontally a six- 
sided framework of wood, having a pecu- 
liar kind of silk fabric stretched over it. 
Inside the silk covered framework there 
are a number of wooden blades set oblique- 
ly, so as to carry the bran forward to the 
further end of the machine, the coarse 
dressed flour meanwhile passing through 
the silk into the screw elevator, which con- 
veys it to another cooler in the floor above. 
There are four of these coolers, all in the 
fifth or upper floor of the mill. Messrs. Tod 
& Co, are also preparing to erect, in addi- 
tion to the grinding stones, a number of steel rollers, simi- 
lar to those used in the mills of Hungary for the production 
of that superior class of flour known in the trade as Hun- 
garian whites, When the mill, as at present designed, is 
complete, the making power will not be less than 3,000 sacks 
per week. The steam power for these varied operations is 
generated in a pair of horizontal multitubular boilers, 12 
















feet long by 16 feet in diameter, working to a pressure of 


70 Ibs. per sqzuare inch, and supplied by Messrs. Lees, An- 
derson & Co,, Clyde street, Anderston: the pair of fine en- 
gins by which the machinery is driven have also been eup- 
plied by the same firm, and are diagonal compound high 
pressure, both high and low pressure cylinders working on 
the same crank pin. The high pressure cylinder is 16 inches 
in diameter, that of the low pressure cylinder being 24 inch- 
es, and length of stroke 30 inches. In the former there is 
ap expansion valve so arranged as to cut off the stroke at 
any point, from 5 inches to 20 inches, and which can be va- 
ried at will while the engines are working at full speed. 
They are regulated by Scott’s Moncrieff patent governor. 
There will also be a smail engine for the hoisting machinery 
in the grain store, and working separately. The architect of 
the building is Mr. W. Spence; while Mr. W. Young, flour 
mill engineer, has constructed and superintended the erec- 
tion of all the varied and complicated mechanism of store 
and mill, with the exception of the engines, boilers, and 
millstones. Mr. Young’s new cooler has been adopted here 
for the first tine. : 


Scientific American. 


MUNN & CO., Editors and Proprietors. 
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Srery tyro tapes Ewe OB ges hb elk wins 
of material effects. It is obedient to the last 4 You 
can send it where you will, to any distance, through the 
crookedest channels, through the darkest passages, and it 
will emerge undimmed, ready to be absorbed or dispersed as 
the operator may wish. 

It is well known also that there are many ways of produc- 
ing « brilliant light, much more easily and economically than 
by carbon combustion in small and scattered flames. Yet, 
curiously, this familiar knowledge does not appear to have 
ever been put to practical use in producing « simple, whole- 
some, agreeable, scientific illumination for public and private 
buildings. To our children, the old fashioned candle snuf- 
fers are unknown, or known only as relics of an antiquated 
system of domestic economy. It is possible that, to their 
children, gas pipes may be equally obsolete as articles of 
household use, light tubes furnished with reflectors and ter- 
minal radiators taking their place. 

The working of the predicted system can be sketched in 
few words. Given, say, a large hotel to be furnished with 
artificial light: Instead of having a network of gas pipes 
leading to the different rooms and to different burners in 
each room, according to the present method, the light for 
the entire building would be generated in one place,say in the 
main ventilating shaft for the utilizing of the surplus heat, 
The distribution of the light would be effected by means 
of reflectors, each throwing into its appropriate tube a bun- 
dle of rays (made parallel by a lens) sufficiently intense to 


[Aucust 29, 1874. 





Seid, iad pestathly calleh conteiti A man who should de. 


vise a battery to meet this demand alone would be sure of a 
fortune. 

But this is only one of a countless number of uses to which 
such a battery might be put. 

In almost every civilized home, there is water to pump, 
washing machines to operate, wood to saw, coal to lift, and 
a multitude of other labors, all of which might be done ad. 
vantageously by simple electric motors, provided the requi- 
site battery were forthcoming. Besides, there is light to fur. 
nish, doors and windows to guard against burglars, errands 
to run, and accidental fires to report. It is not impossible 
that the common dwelling house of the future will rival 
Houdan’s in the diversity and completeness of its electrical 
appliances; yet, without entering the region of speculation 
or looking beyond the simple daily needs of ordinary house- 
holds, there is a present call for the services of this fleetest, 
neatest, and most tractable of servants, sufficient to ensure 
wealth and renown to whoever shall capture and harness 
him satisfactorily. 

For light manufacturing purposes, the call is equally ur- 
gent. In every workshop where steam is not used, there 
are presses, saws, lathes, drills, and numberless other pre- 
sent or possible machines, to which electro-motors might be 
profitably applied. For amateur workmen, nothing could 
be more desirable or more likely to meet with immediate 
acceptance. Then what an admirable contrivance it would 
be for driving light wagons or propelling pleasure boats! 
There would be no fuel tocarry, no fire to watch, no possible 


NO. BY PARK ROW, NEW YORK. | flood the room to which they were directed with a pure white 
: radiance, which could be turned on or off or graduated by sim- | explosion to fear: there would be no stabling or grooming to 
4 i. > eee = + hone ply pressing a knob or turning a key. In size, the light tubes | pay for, and no food to buy for the hours of idleness. Mr. 
Sie ‘ oe : need be no greater than ordinary gas pipes. Indeed they might | Bergh ought to offer a premium for the invention, simply for 

a be much smaller, since all the light required for the largest | the sake of the animals he loves. 

* TeaRmMs. room might be transmitted to the reflector as an extremely| Where the range of application is so great, it is need- 
} _ ion paps EGER Cage, LION OS a4 = slender beam. The terminal lenses would close the tube|less to multiply examples. Our purpose is to suggest, 
* , {Ten copies, one year, each $2 50...........95 @@ | #gainst smoke and dust, which would dim the reflectors st | not to demonstrate, the multitudinous uses to which a satis- 

MOB BATES 1 Over ten copies, same rate, each........... 250 | the angles; and by keeping the enclosed air pure and dry, the | factory electro-motor may be put, and to call the attention of 
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absorption of light would be inappreciable. 

The advantages of this mode of illumination are many and 
obvious. There would be no poisoning of the atmosphere by 
local combustion ; no scattered flames to occasion fires ; no cir- 
culation of combustible material to encourage fire, should it 


‘| inventors to the certain reward that will come to whoever 


shall overcome the last remaining obstacle. 


A CITY BUILT BY ONE MAN, 
History affords numerous instances of the foundation of 
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annoy ; no cross lights or flickermgs to hurt the eyes. Be- 
sides, the lighting of a house would help to purify its atmos- 
phere, instead of vitiating it as now, if the source of light 
were placed, as we have , in the ventilating shaft ; 

and, very likely, the economy of the light would be such that 


139 | means for the instantaneous illumination of the entire house 


could be maintained at all hours of the night without costing 
more than our presentimperfect and partial lighting does. 
For churches, theaters, and other places of public resort, 


39 
189] this method of lighting is specially available and inviting. 


one man from his private fortune has ever attempted the 
actual construction of a complete town. All the more re- 
markable, therefore, is the enterprize which for some five 
years past has been quietly pursued by Mr. A. T. Stewart, a 
gentleman of whose immense wealth no accurate informa- 
tion has ever been made public. The high rates of taxation 
and the consequent exorbitant rents incident to ownership 
and occupation of dwellings in New York city have been the 
means of virtually banishing a large number of persons 
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189 | and treacherous ‘‘ safety lamps” might be entirely abolished, 


and the deepest pits flooded with white light, without flame 
tor he shadow of a risk of explosion. 





population, conceived the unique idea of building a model 
suburban city, where comfortable homes, provided with all 
modern improvements,could be obtained for a moderate out- 
lay. Accordingly,he purchased a plot of land, ten thousand 
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light service, a satisfactory electric engine is one of the most 
widely felt needs of the age. 


the new city followed close upon the acquisition of the 
ground, and the first work taken in hand was the making of 
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THE LIGHT OF COMING DAYS. 


The light of other days—practical, not poetic—was the 
tallow dip, and, further back, a bunch of moss ina dish of 
grease. The advance from this primitive illuminator to the 
gat jet covers a most important stage in the progress of do- 
mestic economy. To make the illuminating material distri- 
bute itself was a capital stroke of policy. By most people it 
is regarded as the final stroke in the conflict with the shades 
of night, But it falls very far short of it. 

Before we can truly say that our streets and houses are 
lighted scientifically, another and more important advance 
must be made. We must get rid of the offensive and_poi- 
sonous products, the heat and flickering, the sharp contrasts 
of light and shade, the needless expense and frequent fires, 
and the thousand other disadvantages attending the distri- 
bution and local combustion of our illuminating material, by 
distributing instead pure light. 

The problem is simple and easily solved. What we want 
in our rooms is a clean, white light, like diffused daylight. 
The popular mistake lies in supposing that the light must 
necessarily be g.erated where it is used. The remoteness 
of our natural illuminators ought to teach us the absurdity 


innumerable. 

Even with the fuming, slopping, troublesome batteries 
already in use, enough has been accomplished with electric 
motors to demonstrate the superiority of electricity for light 
work. Everything that steam can do in such cases it can do; 
and there are many occasions, domestic and otherwise, where 
steam power cannot be conveniently employed, where a small 
electric engine might do the required work quickly, neatly, 
without heat or risk of explosion, and without calling for 
special engineering skill or knowledge, the common lack of 
which must ever act as a bar to the general employment of 
steam for household service. And though the power ob- 
tained may be, in itself, many times more expensive than 
an equivalent amount of steam power, the advantages attend- 
ing the use of electricity are so pronounced, the possible 
saving of time and trouble so great, that, with a generator 
such as we have described, there would be no hesitation in 
giving it the preference in thousands of cases where a little 
power is wanted for continuous work, or where there is 
occasional need of a small but instant effect. 

Take, for example, that almost universal household neces. 
sity, the sewing machine. How immensely would its useful- 
ness be increased by an acceptable means of running it: a 
motor which would require no winding up, which would not 





of such 4 position. 


easily get out of order, which would be always safe, always 


scribes the enterprize as a new city springing up, with no 
Mayor or Council, no assessments for street improvements, 
no taxes for water and gas, no entangling alliances or issu- 
ing of bonds to secure railroad transportation, no scrambling 
or grumbling to secure immigrants. 

An admirably kept hotel, situated in the middle of a fine 
garden plot, together with some forty houses, are thus far 
complete. The latter are located in lots of 200x200 feet and 
provided with outhouses and handsomely laid-out grounds. 
They rent for from $250 to $800 per year on three year leases, 
and contain every convenience found in the best city dwell- 
ings. Work upon this remarkable town, to which the name 
of Garden City has been given, is rapidly progressing, and 
we understand that the advantages offered are meeting with 
a wide popular appreciation. 


GERMAN RAILWays.—It appears that, in consequence of 
the increased cost of railway working in Germany, as well 
as in other parts of the world, the rate of interest realized, 
on the capital expended on first establishment account, de- 
clined last year to 4:4 per cent. In 1869, the corresponding 
return stood at 6°4 per cent. An augmentation of 16 per 
cent in goods rates is required in order to secure an average 








interest of 5} per cent on the capital expended. 
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FIRE DAMP EXPLOSIONS PRODUCED BY SOUND. 


The paper recently read by Mr. William Galloway, In- 
spector of Mines, before the English Royal Society,is a valua- 
ble and important contribution, marking, we trust, the be- 
ginning of farther investigations inco the prevention of the 
accidents and large logs of life in mines, due to explosions 
of firedamp. The Davy safety lamp has been heretofore 
considered safe under all circumstances except when exposed 
to the action of an explosive current, when the flame might 
be driven through the meshes of the wire gauze and so 
cause an explosion, But disasters occurring in British col- 
lieries where the lamp was used becoming too frequent to 
be reasonably ascribed to the existence of the above excep. 
tional conditions, various theories have been suggested ; and 
in cases where no plausible ground for the same could be 
found, carelessness of workmen, appears to have been the 
general assumption. 

In the year 1866, a great explosion, occurring in the Oaks 
Colliery, happened simultaneously with the firing of a 
heavily charged shot in pure air. Attention was drawn to 
the coincidence ; and from examipation of the reports of the 
mine inspectors, it was found that shot firing was carried on 
in seventeen of the twenty-two collieries in which explosions 
had happened since the date of that above mentioned, and 
the details given prove that shots were fired at or about the 
time of each disaster. 1 

In 1872 Mr. Galloway conceived the idea that a sound 
wave, originated by a blown out shot, in passing through a 
safety lamp burning in an explosive mixture, would carry 
the flame through the meshes of the wire guaze in virtue of 
the vibration of the molecules of the explosive gas; and to 
test this view, he instituted a series of experiments under 
the auspices of the Royal Society which adduced perfectly 
conclusive results, 

We find in Nature a record of these interesting trials. 
The first consisted in directing a slow current of gas and air 
from a Bansen burner through a sheet of wire gauze in- 
clined at an angle of 70°. Part of the explosive mixture 
passed through tne gauze and produced a flat flame. A glass 
tube, 3 feet 4 inches long and 8} inches in diameter, was 
placed horizontally with one end opposite the flame on the 
same side of the wire gauze, and distant from it about 14 
inches. At the other end of this tube, a sound wave was 
produced by exploding a mixture of coal gas and oxygen 
contained in bubbles, When the sound wave passed through 
the tube, the flame was carried through the gauze and 
ignited the gas in the Bunsen burner on the other side. 
Paper and other diaphragms,inserted at a distance of 10 feet 
from the origin of disturbance, ensured that only the sound 
wave was propagated through the tube. 

More elaborate apparatus was then constructed, so ar- 
ranged that the sound wave of a pistol shot was conveyed 
through tin plate tubes to a distance of about 20 feet, where 
it passed through a safety lamp buraing in an explosive 
mixture, The Davy, Clanny, Stephenson, Mueller, and 
Elvin lamps were all tested, with, however, the results that, 
while the flame passed easily through the Davy lamp, it 
passed with more difficulty through the Clanny, and not at 
all through any of the others. 

After this, experiments were made on a larger scale in a 
sewer,where it was found that 109 feet was the greatest dis- 
tance a sound wave could be propagated of sufficient intensi- 
ty to pass the flame,when caused by the discharge of a pistol 
loaded with 59 grains of powder. The sewer was built of 
brick, and was 6 feet high by 4 feet wide. 

Mr. Galloway’s discovery,that, when the vibration of the air 
which constitutes a sound wave has a certain amplitude, it 
can transmit flame through the wire gauze of the Davy and 
Clanny lamps, furnishes an additional argument against 
trusting the lamps in use among ordinary workmen. It is 
now almost universally admitted, says the discoverer’s paper 
in conclusion, to be highly dangerous to continue work in 
an explosive atmosphere; so that safety lamps should be 
used only as a precaution against possible outbursts of gas, 
or when work is carried on in the neighborhood of gas that 
cannot be easily dislodged ; it is evident therefore that lamps, 
constructed on the principle of the “‘ safety lantern,” such 
as the Stephenson, Mueller, etc., which are extinguished 
in an explosive mixture, are far safer than lamps like the 
Davy and Clanny, which continue to burn under the same 
circumstances, and are then liable at any instant to have the 
flame driven through the wire gauze, and communicated to 
the external explosive atmosphere. 


PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIEMCE. 

This association opened,on August 12,its twenty-third ses- 
sion, at Hartford, Conn., under the presidency of Dr. J. L. 
LeConte, of Philadelphia. Judging from the numbers, as 
wellas the high standing of the attending members, the 
meeting bids fair to be one of much interest. The Presi- 
dent, in his 





OPENING ADDRESS, 


said that the past year was noteworthy for four events. The 
first was the appearance of Coggia’s comet, from the spec- 
troscopic examination of which the happiest results may be 
expected. Already the spectroscope has proven to us that 
even though the largest of comets should strike the earth no 
possible harm could ensue. We may learn that our planet 
has been in fact benefited by occasional collisions and ab- 
Sorptions. The second event is the establishment of the 
Anderson School, at Penikese, for instruction in Natural 
History. The facts connected with the organization of 
this school,and its munificent endowment by Mr. Anderson, 





act of Philadelphia in the establishment of a zdological gar- 
den. The last event is the introduction into the United 
States of civil hospitals built on the plan which is known in 
every other civilized nation as the American system. 
The maiters of interest that were to come up before the 
Association were then briefly summarized, chief among 
which was the adoption of a new constitution. 
The formal opening of the session included a speech 
from the chairman of the Local Committee, Hon. H. C. 
Robinson, and a reply by President LeConte. The work of 
organizing was then proceeded with, and the officers of the 
various sections elected. 

We give below our usual abstracts of the papers thus far 
Tread : 

Professor H. P. Armsby,of Millbury, Mass., on the sub- 
ject of 


TEE NITROGEN OF THE SOIL, 


said that it has become an important problem in agricultural 
chemistry to ascertain the source whence plants derive their 
supply of that element. Lawes, Gilbert, and Pugh showed 
that the cereals, at least, are incapable of assimilating free 
nitrogen from the air; and this is probably true of all plants. 
The author made a series of experiments to throw light 
upon the loss and gain of nitrogen; the method adopted 
being to allow organic matter, containing a known amount 
of nitrogen, to decay under circumstances in which all the 
nitrogen given off or accumulated could be measured. The 
results show @ loss of nitrogen in nearly all cases. The fol- 
lowing conclusions sum up our present knowledge: 1. The 
loss of free nitrogen during the decomposition of nitroge- 
nous organic matter is generally due to oxidizing action. 2. 
An increase of combined nitrogen in soil may take place by 
oxidation of free nitrogen to nitric acid. 8. Some organic 
substances in the presence of as caustic alkali are able to fix 
free nitrogen without the agency of oxygen or the formation 
of nitric acid. 

The results of Professor Pliny Earle Chase’s communica- 
tion, on 


THE VELOCITY OF PRIMARY UNDULATION, 


are that, adopting Struve’s constant of aberration, we find 
that the constant velocity which would account for all the 
gravitating motions of the solar system is almost, if not ex- 
actly, identical with the velocity of light. The well known 
thermodynamic principles which point to a gaseous struc- 
ture of the sun seem te be confirmed by this investigation. 
The following relationship may, perhaps, prove to be some- 
thing more than merely curious: The number of vibrations 
in the unit of time of the mean thermodynamic rays is very 
nearly, if not exactly, equivalent to the cube of twice the 
sun’s mass divided by Jupiter's mass. 

Professor E. T. Cox, State Geologist of Indiana, followed 
with an account of an ancient stone fort, existing in Clarke 
county, Ind. It is a relic of the moundbuilders, and pre- 
sents some peculiar features of construction adapting it 
excellentiy for a defensive work. 

Professor A. 8. Packard, Jr.. read a paper on the 


CAVE FAUNA OF THE MIDDLE STATES, 


The results show a great uniformity in the distribution of 
life—more than would at first be expected, though these 
caves lie in s faunal region nearly identical as regards the 
external world, and the temperature of the caves is very 
constant. Still some notable differences occurred. 

The basis of life in the caves is without much doubt the 
living and decaying animals found in them. While 25 to 
80 species were known to inhabit our caves, chiefly through 
the labors of Telikampf, Cope, Cooke, Dr. Sloan and others, 
we are now able to add 50 species to the number, which 
will probably be carried up to 100. 


DIFFERENCES IN SOLAR HEAT. 
Professor J. P. Langley remarked that there is a variation 
in both the heat and light, and probably also in the actinic 


force, of different parts of the sun. ‘he difference is due 
principally, but not wholly, to difference in atmospheric ab- 
sorption. 


It does not appear, as the result of experiments,that there 
is so great a selective absorption of heat,in the lower regions 
of the sun’s atmosphere, that,when rays come from the edge 
of the disk and pass through a greater proportional thick- 
ness of his atmosphere, the heat is filtered from them and 
the light allowed to go through. We find that the heat falls 
so very rapidly toward the edge as to indicatea much greater 
thinness, of the solar chromosphere, than has been hitherto 
admitted. We appear to have been led to the conclusion 
that there is a local obscuration over the spot, very remarka- 
ble both in degree and kind. 

Professor E. 8. Morse, in a paper on the 


NORTH AMERICAN UNIONIDA 


explained why the unios or fresh water mussels are so much 
more abundant in the United States than in Europe. He 
emphasized particularly the fact that most fresh water fami- 
lies of mollusks were closely related to those families in the 
sea which survive the admixture of fresh water, and that 
commonly occur between high and low water marks, 
Professor LeConte gave an interesting account of the rite 
of cremation as practiced among the Yuma Indians, and 
noted among other proceedings the removal of the eyes of 
the deceased, which were put on pointed sticks and held out 
toward the sun. This indicates a feeble remnant of the 
widely diffused sun worship of former times. 
Professor Lovering, President at the last meeting of the 





Association, read an address on 






RECENT ADVANCES IN SCIENCE. 
Wheatstone, he said, by a revolving mirror, determined 

the velocity of electricity, the duration of electrical dis- 

charges, and the duality in the direction of the transmitted 

disturbance, Fedderssen, and more receatly our own asso. 

ciate, Rood, repeated his experiments. Indirectly the ve- 

locity of electricity thus ascertained (and the greatest known 

except that of gravitation) has been tested by signals .brough 

long lines of land and ocean telegraph, giving a lower figure 
than that of Wheatstone. But the anomaly is due to a mis- 

interpretation. That electricity moves through a quarter of 
a mile of wire at the rate of 288,000 'n a second is not evi- 

dence that it would move over 288,000 miles in one second. 

Electricity has no velocity inthe ordinary sense. The trans- 
mission of the electrical disturbance is proportional to the 
square of the distance to be traveled; therefore the velocity 
varies with the length of the journey. 

Had the results of Ohm been sooner heeded, Science would 
have long ago been materially advanced. Arago, making use 
of Wheatstone’s method, proved exper:mentally that the velo- 
city of light was greater in air than in water, giving a fatal 
blow to tho corpuscular theory of light and establishing the 
undulatory theory. The mean of the two values obtained for 
the velocity of light in the experiments of Fizeau and Foucault, 
comes very close to the astronomical estimate. Cornu has re- 
peated Fizeau’s experiment,eliminated its errors,and brought 
itinto accord with Foucault. 

Foucault’s experiments intensified the doubt that astrono- 
mers had long encertained as to correctness of the received 
distance of the sun. The ‘‘black drop” in the transit of Venus 
has been found the basis of uncertainty, Mr. Stone, an as- 
tronomer, has examined this source of error, and,by calcula- 
tions that givedue weight to this source of discrepancy, has 
suddenly brought about a reconciliation between the experi- 
ments of Cornu and Foucault, the motions of the moon and 
the transit of Venus, which is as perfect as it is surpris- 





In reviewing the advances of natural history, Professor 
Lovering spoke of the discoveries in that science made by 
Maupertuis and Lamarck, and considered them in connection 
with the nebular hypothesis as originated by Laplace and car- 
ied forward by the «lder Herschel. The fate of the nebular 
hypothesis is as yet uncertain, but it will answer the pur- 
poses of Science till a better theory is brought forward. 

The motion of the fixed stars involves a most interesting 
inquiry. A motion has been observed, absolute in the case 
of the sun, and capable of estimate in the different stars as 
fast as their distances are determined. Here again spec- 
troscopy has come to our aid. The alteration of wave 
lengths of light, by the motion of the observer or the object 
observed, has helped and is helping to solve this problem. 
This discovery was then historically reviewed, going back 
to the discovery of the velocity of light by observations on 
the calculations of Vogel and Huggins on the displacement 
of star spectra, which are to be received as somewhat doubt- 
ful approximations. There is, too, the possibility that the 
misplacing of the lines of sodium, bydrogen, and other ele- 
ments may be due to conditions different from any we 
know on earth in the gaseous atmospheres of the stars. 

The observations of Huggins on star drift open a new 
series of questions, and may possibly throw discredit upon 
the accepted estimates of star distances, made independently 
by Struve and Argelander. Van der Willigen, in the pres- 
ent year, has published a well considered memoir on the 
fallacies which he regards as vitiating the conclusions of 
Huggins. Except under certain improbable conditions, he 
shows that the motion of the luminary will not interfere 
with the time of oscillation. If this be accepted, the sup- 
posed motion of the stars must receive another interpreta- 
tion. On the other hand, if the motion of a luminary is 
ascertained, and it is found to accord with spectram dis- 
placement, the mathematical theory will have to be recon- 
sidered. 

Professor Challis, in an elaborate work, has discussed the 
interplay between ether and atoms, and the theory may now 
be regarded no longer as a speculation, but asa physical 
reality, with substantial mathematical supports. He does 
not yet claim full mathematical proof, but his work is a 
guide post that unmistakably points the way. In one re- 
spect the theories of Je Sage an“ Challis coincide: the 
driving storm of atoms must come from outside the world 
of stars; the universe is not even temporarily automatic, . 
but must be fed continuously by an agency external to 
itself. Our Science thus is not a finality. 

The law of conservation of energy, the child of the cor- 
relation of physical forces, was then considered in a brief 
historical review. Physical science can only assert that it 
possesses no evidence of the destruction of matter. We 
have no conception of inert matter or disembodied force. 
All we know of matter is its pressure and its motion. If it 
could be shown that all the phenomena displayed in the 
physical world were simply transmutations of the original 
energy existing in the molecules, physical science would be 
satisfied. 

The great problem of the day is how to subject all physi- 
cal phenomena to dynamical laws. The obstasles are in- 
numerable, but we shall not rest till they are overcome. We 
applaud with good reason the brilliant results of experi- 
mental research, but mathematical analysis, with its multi- 
tudinous applications, is the only key which will fit the ix- 
tricate wards in the treasury of Science. 





A CORRESPONDENT, C. R., says: A worn out watch key 
can be made as good as new by simply filing off about ,*, of 
an inch of the end, as the socket is usually twice as deep as 
the post of the watch is high. 
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A PORTABLE BAILWAY, 

We give herewith two illustrations representing a novel 
portable railway, lately devised in France by M. Corbin. The 
invention is one having a wide range of applications, since it 
may be employed in any locality about which it is desirable 
to transport masses of bulky material. Our engravings, 
which we extract from the Moniteur Industriel Belge, show 
the railway in use in a brickyard and also in a harvest 
field. 

The track used is of wood, and consists simply in longitu- 
dinal pieces joined by cross 
bars, end madein lengths of 
a size to be easily transport- 
ed. These are laid in posi- 
tion wherever required, and 
serve as ways for the trucks, 
which are nothing more than 
rectangular platforms, hav- 
ing a pair of small wheels at 
one end and an attaching sp- 
paratus at the other. A num- 
ber of these vehicles are 
joined together to form « 
train. In brickyards the 
bricks are piled directly upon 
the platforms as shown in 
the engraving. In the ga- 
thering of agricultural pro- 
ducts, baskets are employed, 
which are carried to various 
portions of the field, and 
thence taken tothe trucks 
for transportation. 

The inventor says that, 
with ten trucks and twenty 
baskets, half of the latter 
being constantly in use, four 
workmen can pull and trans- 
port, to a distance of 800 
feet, 40 tuns of beets or like 
vegetables in a day. One 
man, he adds, can easily draw the ten loaded trucks, with 
over # tun of contents, slong the ways. 

The railway is excellently adapted for transporting mate- 
rial over soft or plowed ground, and might be used in all 
operations requiring the removal of stone and earth. With 
the aid of « horse, a still larcer number of trucks than above 
mentioned may be moved at once. 

Foundery Charcoal, 

The part which the charcoal plays in the molds is to give 
porosity and facilitate the escape of the gases and steam 
caused by the molten metal. There are three sorts in use in 
French founderies, known as mineral charcoal, vegetable 
charcoal, and stove charcoal, The first of these is made from 
coal finely pulverized, and is mixed with the sand used for 
casting pieces of snial] dimensions and little thickness ; these 
molds are called green sand molds, But all sorts of coalare 
not equally good for the pur- 
pore; some kinds give a 
white appearance to cast 
iron, and produce on the 
surface, and chiefly at the 
extremities of the castings, 
rough spots which the file 
will not touch, and which 
have the appearance of hav- 
ing been run at too low a 
heat. M. Mailfert has tried 
many kinds and finds that 
gras or bituminous coal is 
the best, and says that, when 
used in sm1ll quantities and 
finely sifted, its action is 
perfect, and it gives to the 
casting that bluish luster 
which is highly esteemed. 

The vegetable charcoal is 
made from carefully select- 
ed wood, burnt in a special 
manner. The principal qua- 
lity required in it is that it 
should not catch fire, and it 
is uxed principally for pow- 
dering the surface of the 
mold so as to prevent the 
contact of the molten metsl 
with the green sand. It is 
reduced to such impalpable 
powder that the spatule used for spreading it in the mold 
gives it a surface almost as brilliant as glass; it is called 
gras or fat charcoal, a quality derived from the mode of 
burning, and it will neither rojl before the trowel or spatula 
nor stick to it, 

Stove black is used for the same purpose in the case of 
iarge castings, as the other kind will not bear excessive heat. 
This is simply mixed with water and applied rather thinly. 
A thick coating is not considered good. 

The Remarkable Quicksilver Mines of Colusa 
County, Cal, 


The Elgip mine is ae yet undeveloped, but the richness of 
the prospect is self-evident, Everywhere seams of the rich- 
est ore are revealed to view, and ere long it will turn out to 
be one of the richest mines in that vicinity. The Elgin com- 
pany opened their mine about six months ago, and have now 














Srientific American. 

a force of ten men, together with a retort, from which they 
run four flasks per week, They are busily engaged in running 
tunnels, and ere long we willhear of a big strike for the 
Elgin. This mine is under the superintendence of J. Mel- 
bourne. While we were present, they ran off a retort of 844 
per cent ore, 

The Abbot in richness is undoubted. Ten experienced 
miners are continually employed in extracting furnace ore, 
and the work goes on night and day. They are now busily pre- 





paring to builda furnace at a cost of $10,000. 





PORTABLE RAILWAY IN A BRICKYARD. 


The Buckeye is the best developed mine in this region. 
Seams of the richest cinnabar are plainly visible wherever 
the eye glances, and from this mine very little waste rock is 
extracted. The Buckeye runs a force of twenty eight men 
steadily, and retorts weekly fifteen flasks of quicksilver. A 
flask is considered worth $100. 

The Empire is a new and rich prospect, strack but a month 
ago. The value of this mine is in the small amount of labor 
necessary to work it, it being all clay soil, composed of mag- 
nesia, lime, and cinnabar. 

The mines in this section of our county excel all we have 
seen in richness. The very best ores, which will average 30 
per cent, are found on the surface of the hills. 

A WONDERFUL GAS WELL. 

We cannot forget,says the Colusa /ndependent,to make men- 

tion of the gas fire which issues from the mountain in close 





proximity to the Elginmine. The side of a hill is all ablaze, 
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PORTABLE RAILWAY IN A HARVEST FIELD. 


and has been so for eight years, when fire was communicated, 
to the gas which emitted, by M. G. L. Eaton, and has been 
burning steadily eversince. This accrues enormously to the 
richness of the Elgin, as they canrun their furnace with lit- 
tleor no expense. An escapeis now taking place of 125 cu- 
bic feet, sufficient to run a dozen furnaces. 

This portion of our county abounds in quicksilver wealth, 
and those owning mines will at first have to encounter diffi- 
culties, but ere long they will overcome the hardships of de- 
veloping their mines; andin all experience with regard to 
mineral wealth, Colusa has the richest. 

————_—__——-e-a 
Holborn Viaduct Station, London. 

This commodious station is at once an important addition 
to the railway accommodation of the city of London, and 
one of the most notable among the many remarkable trans- 








formations that have occurred, 
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The construction of the station was commenced in Febra- 
ary, 1872, and necessitated the removal ofa large area of old 
buildings that were alike unsightly and unsavory. 

The works were designed by Mr. W. Mills, C. E., engineer- 
in-chief of the London, Chatham, and Dover Railway. 

The station works commence at Ludgate railway bridge, 
and extend for the low level through lines to a point on the 
north side of Holborn Viaduct, on which the low level sta- 
tion is situated, with entrances from the viaduct and from 
Snow hill. At the end of the Ludgate bridge the four lines 
of the Chatham Company 
diverge, two lines being car- 
ried to the high level termi. 
nus, at which they spread 
out to seven lines, and an en. 
gine line. Two lines descend 
by the low level tothe Metro. 
politan underground system. 
The rails at the bridge are 59 
feet above Ordnance datum ; 
at the platform they are 4 
feet higher. The ascent is 
by a gradient of 1 in 100 for 
400 feet ; thereafter the rails 
are level for about 900 feet. 
The descent to the low level 
is by a gradient of about 1 
in 40. 

One of the remarkable fea- 
tures of the works is the ex- 
traordinary strength of the 
piers and girders that bear 
the west end of the super- 
structure that faces the Via 
duct. The piers that carry 
girders have first of all beds 
of concrete about 7 feet thick 
resting upon the London 
clay. The foundations are 19 
feet by 16 feetat the base 
and are built first of 
feet thick, of gault brick, diminishing upwards to eet. 
mension of 11 feet of Staffordshire blue brick for 4 feet in 
hight ; again, to a width of 7 fect 3 inches, and, finally, they 
are contracted to the massire stsne piers of 3 feet 9 inches 
on the ride. There are five of these piers in all; they and 
the girders are so constructed and placed as to admit of a fu- 
ture widening of the road by the addition of other two lines 
of raile. The box girders that carry the evd of the hotel 
above are 5 feet by 3 feet) inches dimensions, and weigh 
each about 45 tuns. The extreme length, supported in the 
center, is 74 feet; the maximum span is 30 feet continuous. 
The girders—which weigh about 400 tunsin all—were placed 
— respective positions without any interruption to the 

C. 

The high level station is about 750 feet in length by 137 
feet in width. The roof, in three bays, is on lattice girders, 
and supported upon three ranges of columns of twelve each, 
21 feet high. There are or- 
namental iron spandrils at 
the heads of the columns. 
The angularities of the sta- 
tion area are covered in with 
lateral Paxton roofs. The 
cab approach is by a wind- 
ing entrance after the man- 
ner of Charing Cross sta- 
tion, from Farringdon street 
and Bear lane; the exit is 
by the front from the arri- 
val platform to the viaduct. 
Lifts are provided at conve- 
nient points for the inter- 
change of luggage between 
the high and low level plat- 
forms, between which ex- 
cellent communications are 
aleo provided for passengers. 
The ground floor of the front 
building is appropriated to 
booking offices, station mas 
ter’s office, waiting rooms, 
restaurent, and other ac- 
commodation required for 
the traffic. A communica 
tion is open with the hotel 
at the east end of the cross 
platform. The main front 
building has a fagade 235 
feet long, of which 182 feet by 29 feet is a covered fore court 
to the station, with a range of arched openings to the street. 
It is roofed with transverse arches, filled in with white glazed 
tiles, and, for the carriage way, paved with Charley Forest 
8 inch cubes, with a foot pavement along the inner sides and 
the ends of the court. A massive trussed cornice is carried 
along the front over the arched openings, which are closed 
at the bottom by a balustrade. Gas lights, with an ornamen- 
tal wrought iron railing, will be fitted on the coping of the 
balustrade. Ornamental peteras are introduced in the span- 
drils of the arches. 

The station roofs give abundant light by the broad belts 
at the ridges that are filled with 21 oz. rolled plate glass. Ap- 
pliances for ventilation by louvre openings are also very com- 
plete. 

The arches beneath the high level station are utilized by 
the Company for stables, 
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FABRIC PRINTING MACHINE. 

We present herewith an engraving of a machine for print- 
ing textile fabrics in eight colors, the invention of Herr C. 
Bialon, of Berlin, Germany. It is of the form known to 
calico printers as a perrotine, a term used to distinguish those 
presses in which the printing is effected by fiat forms which 
produce an embossed design, thus imitating the work of hand 
printing. ngineering, trom which we copy the illustration, 
describes it as follows: 

a, @, @3 4, a, are the forms, fastened to iron supports, which 
are carried by the pressure bare, b, b,0,b,);. These latter 
execute an interference motion, which, as may be examined 
in the case of the pressure bar, b,,is produced by the two 
crank pins,c and d—of, which c makes twice as many revo- 
lutions in a given time as d,—by the joint levers, ¢ and /, and 
the stay or frame, g. Through the rotation of the crank 
pins, c and d, the forms are at first fully drawn back, while, 
by means of a special combination of levers, all the color 
plates, i, are placed between the forms, a, @, a, a, @;, and 

i, t, tt, ¢ The color plates are flat 
cast iron plates covered with an elastic material, upon which 
color is transferred while passing the color rollers, k, k, k, 
k, ks. The printing tables, which are also covered with an 
elastic material, serve as a support for the stuff during the 
operation of the printing. The stuff to be printed is rolled 





off the beam, /, and passing over one stretching roller, three 
stretching bars, and a wooden guide roller, is carried by 
means of the needle rollers, m, m, m, m, m,, over the print- 
ing tables, passing ut of the machine at w, and being then 
led off to a drying apparatus. With a further rotation of 
the crank pins, the pressure bars advance so far only that the 
forms touch the color plates, the embossed designs of the 
former thus being caused to receive color from the latter. 
The pressure bars, b, b, b, b, b,, are now withdrawn with the 
form covered with color, while the color plates pass back ia 
the meantime to the coloring apparatus, where they receive 
& fresh supply. Another rotation of the crank pins advances 
the forms close tothe printing table, and presses the design 
covered with color upon the stuff in front of the printing 
tables. After this operation the forms are drawn back, the 
color plates are again placed between the forms and the print- 
ing tables, and the same operations are repeated during the 
following rotations of the crank pins. 

During the time the coloring plates are moved up and down 
again, or, in other words, during the time in which the forms 
are not in contact with the stuff, the latter advances as much 
as the width of the form (length of guide}, so that the next 
impression takes place close behind the one previously exe- 
cuted. The stuff is moved forward by means of the guide 
mechanism, while the five needle rollers, m, m, mz ™, ™s, 
are moved by means of spur wheels gearing into the main 
guide wheel, n; this latter is put in rotation by the rack, 0, 


and the wheel, p, but only in the direction indicated by the 
arrow, the wheel, n, not being moved when the rack is drawn 
back ; this effect is attained by transferring the motion by 
means of a ratchet with wheel and brake. In order to shift 
the stuff exactly as much as required by the width of the 
form, the rack has to be adjusted for each width, and the 
position of the draw pin of the former, with respect to the 
center of the wheel, p, has to be altered accordingly, for 
which purpose the sliding piece is provided with a scale. 
By a special contrivance it is rendered possible to cause 
each form tostrike the stuff on one andthe same place twice 
successively, after having taken up color in the intermediate 
time. This is accomplished by throwing the guide motion 
out of gear between the first and second print, whence the 
stuff remains in the same position during the two impres- 
sions. For this purpose the shaft, g, carries in front of the 
spur wheel an eccentric, which transfers during one revo- 
lution of the shaft, g, an oscillating motion to the lever, r, 
with its fulcrum at 3, while at the following revolution the 
lever is kept in its position. In this manner the short arm 
of the lever, r, moves a conical slide, disengaging the trig- 
ger or catch which transfers the motion from the main guide 
wheel, n, through the spur wheels to the needle rollers,whence 
the latter are prevented from rotating. Ifthe lever, r, passes 








back again into its original position, the guide again follows 


and thence is lifted by elevators so as to flow into the ma- 


chine. This is composed of a floor of iron heated by a fire 
under the feeding end. On the floor is a frame carrying a 
series of transverse scrapers which are so arranged as to 
revolve and scrape the bed. Their construction is also such 
that from each scraper, at its return stroke, a portion of the 
sludge is passed to the next scraper; so that the material 
travels the length of the floor, and emerges dry and pulver. 
ized. The heated air passes first under the floor and then 
over it. The machine is self-feeding, self-acting, and easily 
adjusted; it requires very little power to work it, and pro- 
duces from three to four tuns of dried manure per day of 
twenty-four hours, with a consumption of one tun of com- 
mon slack coal, 


QUICK REMEDY FOR SUNSTROKE. 


Thirty or forty years ago, when our cities were not so 
crowded with ignorant laborers as now, and when ice water 
was almost unknown, there were but few cases of sunstroke. 
Yet, occasionally a native farm hand in the haying field 
would get overheated and chilled, and become senseless. A 
good doctor of that period used to use the following simple 
remedy in such cases, and never failed to restore the suf- 
ferer: As soon as possible, he poured a teaspoonful of lau- 
nanum down the man’s throat; and in a very brief time, the 




















IMPROVED FABRIC PRINTING MACHINE. 


the action of the rack. This arrangement facilitates finish- 
ing heavy stuffs, of which large surfaces have to be printed 
uniformly with color, in a clear and proper manner. 

These machines are constructed for one, two, three, four, 
and five colors, and nearly 500 of them have been supplied 
to Germany, Switzerland, Austria, Russia, England, and this 
country. They are preferred to the cylinder printing ma- 
chines, on account of the flat forms being considerably cheap- 
er to produce than the engraved copper rollers of the cylin- 
der machines, and on account of their being readily worked 
by manual power, while the cylinder printing machines re- 
quire steam or other motors. 


SCIENTIFIC AND PRACTICAL INFORMATION, 





MACHINE FOR DRYING SEWAGE. 

In preparing town sewage so as to render it, available 
for fertilizing purposes, the most difficult part of the pre- 
cipitation process is the drying of the deposit after the super- 
fluous defecated water has been allowed to run off. Messrs. 
Milburn & Co., of Hatcham Iron Works, England, have, we 
learn from Jron, recently introduced a new machine for this 
purpose, which has given excellent results. The General 
Sewage and Manure Company of Whitby use the apparatus 
as follows: The sewage is first strained, then mixed with a 
chemical solution and partially defecated. Milk of time is 
added, and precipitation takes place in large tanks. The 





precipitate drawn off from the latter goes to drying rooms, 


sweat would start out and the man begin to revive. The 
quickness with which laudanum produces perspiration is 
remarkable, 

A NEW NIAGARA BRIDGE. 


Surveys are now in progress for a new bridge to cross the 
Niagara river just below Black Creek. The structure is 
erected in the interest of the Canada Southern Railroad in 
order to render that lins independent of the present s'ogle 
track bridge, and also to allow its trains to go around Buf- 
falo instead of passing through the city at slow speed. Sui- 
table branch roads, connecting with the Erie and Central 
lines, will be built to carry out this purpose. The new bridge 
is to have a double track and double carriage, and will be 
completed, it is expected, in August, 1875. 


THE WELLAND CANAL IMPROVEMENTS. 








Canada is evidently omitting no effort in her plans for 
diverting our Western trade through her highways. The 
improvements now contemplated upon the Welland Canal 
include an entirely new and separate canal from Marlott’s 
Pond, above Thorold, to Port Dalhousie; while from the 
Pond to Lake Erie the old work will be enlarged. The new 
line will be a trifle shorter than the old one, and will have 
one lock less. Theaverage depth of water will be fourteen 
feet, so that, as regards the capacity of sailing vessels and 
propellers, Lake Ontario will be placed on a par with Lake 
Erie, 
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The Ants Instinct. 
To the Editor of the Sciertific American: 

I sailed from Philadelphia in the winter of 1859, having 
on board a cargo of lumber. After being at sea some ten 
days or more, I discovered that we had on board a large 
number of passengers, antsand cockroaches. Going through 
the cabin one evening, our colored steward said to me, 
** Cap'n, jes’ look a-hea’h.” He was standing in the pantry 
door with s lamp in his hand, On looking into the pantry, I 
diacoverec. on the lower shelf a number of large black ants 
in a huddle, and a half dozen by themselves, and on the op- 
posite side of the shelf was scme sugar which the ants did 
not seem to notice, which caused me to wonder; the reason, 
however, soon became apparent. A cockroach made his ap- 
pearance and went for the sugar; and the group of ants 
went for him, and, befure he fairly got a taste of the sugar, 
they had him down and killed him in less than a minute; 
then the six that stood apart from the rest advanced, took 
ap the dead cockroach, and bore him off the field. The 
others remained on the watch, and as soon as another ap- 
peared they all pitched in and made short work, es before. 
In the meantime, the pall bearers had returned and took 
this one off the field, as they had done the other. I watched 
until I saw this enacted a half dozen times, and it was done 
as regularly as it could have been by men. The ants kept 
on killing the cockroaches until they had entirely cleared 
them out, which took but ashort time. 

Cockroaches do not seem to be at all warlike, bat raid 
about in quest of something to subsiston. But as the ants 
do not believe in the moiety system, they went in for total 
annihilation, and had everything their own way. 

Stratford, Conn. TRUMAN HOTOHKISS. 





Hardening and Tempering Tools. 
To the Editor of the Scientific American: 

I desire to say a few words in rejoinder to Mr. Rose’s reply 
to my communication on ‘‘ Hardening and Tempering 
Tools,” as he attempts, I think, to place me in a position 
very far fron, what is warranted by my letter. 

To be satisfied to consider the points adduced by me as 
something of the chemistry of metallurgy, of an abstruse 
nature, and not sufficiently practical to come within the 
scope of his articles, is for Mr. Rose to decide for himself. I 
am of the opinion, however, that a majority of your readers 
will regard these points as eminently practical; and that 
their observation, in the successful tempering of any cutting 
tool, is of very great importance. I entertain the opinion, 
too, that our average American mechanic will not think it 
something beyond his capacity to comprehend, when he is 
told that the color produced upon the polished surfaces of 
stee! is due to the formation of a film of oxide, or when he 
ig instructed as to the essential conditions governing its for- 
mation, when it is taken as a guide to him in producing a 
required temper in a tool he is to use. 

Mr. Rese would seem to make it appear that I advocate 
the rapid drawing of the temper, whereas I distinctly cau- 
tion the operative against it, when I say: “In drawing the 
temper of such a tool, the operative should be taught to be 
as careful as possible to dip it about far enough, and a suf- 
ficient length of time, to require a moderate time only to 
bring the proper color; not too quick, as that would defeat 
his object by causing the gradation of softness from the cut- 
ting edge upward, which must necessarily be the result in 
this method, to be very sudden, and will leave an extremely 
smal) fraction of the chisel’s length sufficiently hard for his 
purpose.” Again, the “ few seconds” he quotes from me, as 
representing the propsr time to elapse in drawing the tem- 
per of s cold chisel, will appear as not at all acute on his 
part, if indeed fair, when it is plain that, when using that 
expression, I was merely making instance of the prevailing 
malpractice of the shops. It will be seen, also, that I have 
entirely agreed with him as to the objections to hastening 
the drawing of the temper over a fire, and recommend, par- 
ticularly, that such hastening be done under circumstances 
which will insure free access of the air to the surfaces. If 
Mr. Rose is content to accept any process which predicates 
the temper upon the color of the film, and which at the same 
time excludes the air from the surfaces upon which the film 
is to form, as instanced in the sand bath, he is welcome. 
The fact is that the time taken in the formation of the film 
of oxide, as well as the free access of the oxygen of the air 
to the surfaces, are very important points, and, moreover, 
extremely practical; and Mr. Rose will do well not to ignore 
them. . Joun T. HawKErnNs, 

62 Cannon street, New York city. 
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(For the Scientific American.) 


SPECIFIC HEAT. 
BY RICHARD B. BURL. 


It is well known, as s matter of fact, that the amounts of 





heat contained in equal weights of different substances vary Bo 


greatly. For instance, the amount of heat required to raise 
the temperature of one pound of water from 32° to 212° 
Fab, -vill raise the temperature of about 30 pounds of mer- 
cary through the eame range. The reason for thiaSfact is 
not known; but there are several explanations given, the 
mont generally received being that which is based on the 
modern theory of heat. A short description of this explans- 
thon may not be uninteresting. Experience teaches that 
every known substance is divisible; but it seems reasonable 
to suppose that if the division be continued far enough, the 
ultimate particles will et last be reached, which cannot be 


given substance. These ultimate particles are called the 
molecules of the body; hence a molecule may be defined as 
the smallest particle of a body which possesses all the pro- 
perties of that body. The molecule may be broken up into 
its constituent elements, by some chemical process, and the 
particles obtained by the decomposition of the molecule are 
called atoms. It is supposed that the volume of a molecule 
is about two billionths of a cubic inch, or 0°000,000,002 cubic 
inches, A molecule of hydrogen is supposed to contain two 
atoms, so that the volume of the hydrogen atom would be 
one billionth of a cubic inch, and its weight, one hundred 
and thirteen thousand three hundred and sixteen nonillionths‘ 
or 0°000,000,000,000,000,000,000,000, 113,316, of a grain. Ac- 
cepting this result, the weights of the atoms of other ele- 
ments can be found by multiplying the weight of the hy- 
drogen atom by the atomic weight of the given element. 
The reader who desires to learn more, in regard to the meas. 
urement of molecules and atoms, will find the subject clearly 
treated in “The New Chemistry,” by Professor J. P. 
Cooke. 

Now it is supposed that the amount of heat, required to 
raise the temperature of an atom through a given range, is 
the same, whatever the nature of the atom may be: and 
hence, as the weights of atoms of different substances vary 
greatly, the amounts of heat necessary to increase the tem- 
peratures of given weights of different substances must 
also vary. It has not been proved by experiment that the 
amounts of heat do vary precisely in accordance with the 
atomic weights of different substances ; but the agreement is 
sufficiently close to justify the presentation of the theory 
as a plausible explanation. The amount of heat, expressed 
in British thermal units, required to raise the temperature 
of one pound of a substance one degree on Fahrenheit’s 
scale, for various elementary and compound substances, will 
be found in the accompanying table. These numbers repre- 
sent the specific heats of the different substances, and are 
generally the values as determined by Regnault. The 
specific heat of a substance varies with the temperature, and 
the values given in the table are thove for ordinary tem- 
peratures. In the case of gases, they are supposed to be in 
such a condition as to conform sensibly to the laws affecting 
perfect gases. 

If the specific heat of an alloy at ordinary temperatures is 
required, it may be found, with sufficient accuracy for most 
purposes, by the following rule: 

Multiply the specific heat of each metal in the alloy by 
the percentage of weight of that metal, add the several pro- 
ducts, aad divide by 100. 

Example: What is the specific heat of an alloy containing, 
by weight, 46°73 per cent of lead, and 5:\'27 per cent of tin? 











Answer: Specific heat of lead  § 0°03065 
Multiply by 46°73 
1-432 
Specific heat of tin 0°05623 
Multiply by 58°27 
2°996 
Add 1°482 
Divide by 100 |4:428 
Specific heat of alloy 004506 


The specific heat of water given in the table is for water 
at or near the temperature of maximum density. To find 
the specific heat at any other temperature: 
Subtract 39°2 from the given temperature, square the dif- 
ference, multiply it by three hundred and nine billionths,and 
add the product to unity. 
Example: What is the specific heat of water at 90° Fah. ? 
Given temperature 90°0 
Subtract 89'2 


508 
9580-64 
0-000000800 
0-001008 
Add —_1:000000 


Specific heat of water at 90° Fah. 1°001006 

With these explanations, the table will probably be found 
sufficiently complete for general practice. 

TABLE OF SPECIFIC HEATS, SHOWING THE NUMBER OF 
UNITS OF HEAT REQUIRED TO RAISE THE TEMPERATURE OF 
ONE POUND OF A SUBSTANCE ONE DEGREE FAHRENHEIT. 
0°23740Chloride of strontium 0°11990 
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ultiply by 
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Molybdenum ........ 0°07218, Steel. ............04. 0°1175¢ 
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Cast Iron---Interesting Invesligations, 

The fact that solid plates of cast iron may be made to 
float upon molten iron has been explained by the hypothesis 
that molten iron was denser than solidiron. At a recent 
meeting of the Royal Society, Mr. Robert Mallet read a 
paper, the object of which was to show that the evidence is 
insufficient, and that, with respect to cast iron and to the 
basic silicates constituting iron slags, the allegation of their 
expansion in volume, and therefore their greater density 
when molten than when solid, is wholly erroneous. The de- 
termination of the specific gravity in the liquid state of a 
body having so high a fusing temperature as cast iron is at- 
tended with many difficulties. By an indirect method, how- 
ever, and operating upon a sufficiently large scale, the 
author has been enabled to make the determination with 
considerable accuracy. A conical vesselof wrought iron of 
about 2 feet in depth and 1°5 feet diameter of base, and with 
an open neck of 6 inches in diameter, being formed, was 
weighed accurately, empty and also when filled with water 
level to the brim; the weight of its contents in water, re- 
duced to the specific gravity of distilled water at 60° Fah., 
was thus obtained. The vessel being dried was now filled 
to the brim with molten gray cast iron, additions of molten 
metal being made to maintain the vessel full until it had at- 
tained its maximum temperature (yellow heat in daylight) 
and maximum capacity. The vessel and its contents of cast 
iron, when cold, were weighed again, and thus the weight of 
the castiron obtained. The capacity of the vessel when at 
a maximum was calculated by applying to its dimensions at 
60° the expansion calculated from the coefiicient of linear 
dilatation, as given by Laplace and others, and from its 
range of increased temperature ; and the weight of distilled 
water held by the vessel thus expanded was calculated from 
the weight of its contents when the vessel and water were at 
60° Fah., after applying some small corrections. 

We have now the elements necessary for determining the 
specific gravity of the cast iron which filled the vessel when 
in the molten state, having the absolute weights of equal 
volumes of distilled water at 60° and of molten iron. The 
mean specific gravity of the cast iron which filled the vessel 
was then determined by the usual methods. The final re- 
sult is that, whereas the specific gravity of the cast iron 
when cold was 7°170, it was only 6°650 wher in the molten 
condition ; cast iron, therefore, is less dense in the molten 
than in the solid state. Nor does it expand in volume at the 
instant of consolidation, as was conclusively proved by an- 
other experiment. Two similar 10 inch spherical shells, 1°5 
inches in thickness, were heated to nearly the same high tem- 
perature in an oven, one being permitted to cool empty as a 
measure of‘any permanent dilatation which both might sus- 
tain by mere heating and cooling again, a fact well known 
to occur. The other shell, at a bright red heat, was filled 
with molten cast iron and permitted to cool, its dimensions 
being taken by accurate instruments at intervals of thirty 
minutes, until it had returned to the temperature of the at- 
mosphere (58° Fah.), when, after applying various correc- 
tions, rendered necessary by the somewhat complicated con- 
ditions of a spherical mass of cast iron losing heat from its 
exterior, it was found that the dimensions of the shell whose 


8 | interior surface was in perfect contact with that of the solid 
2000 | ball which filled it were, within the limit of experimental 


errors, those of the empty shell when that aleo was cold (53° 
Fah.), the proof being conclusive that no expansion in 
volume of the contents of the shell had taken place. 

It isa fact, notwithstanding what precedes, and is well 
known to ironfounders, that certain pieces of cold cast iron 
do float on molten cast iron of the same quality, thoagh they 


05088 | cannot do so through their buoyancy. As various sorts of 


cast iron vary in specific gravity at 60° Fab., from nearly 
7-700 down to 6°800, and vary also in dilatability, some cast 
irons may thus float or sink in molten cast iron of different 
qualities from themselves through buoyancy or negative 
buoyancy alone; but where the cold cast iron floats upon 
molten cast iron of less specific gravity than itself, the 
author shows that some other force, the nature of which yet 


97 | remains to be investigated, keeps it floating; this the author 


has provisionally called the repellent force, and"has shown 


59 | that ite amount is, cateris paribus, dependent upon the re- 


lation that subsists between the volume and “ effective ” sur- 





008259 | face of the floating piece. 


By ‘‘ effective” surface is meant 
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allsuch part of the immersed solid as is in a horizontal 
plane, or can be reduced to one. The repellent force has 
also relations to the difference in temperature between the 
solid and the molten metal on which it floats. The author 
then extends his experiments to lead and solidified iron 
furnace slag, with analegous results. 

WHY SOLID IRON FLOATS IN MOLTEN IRON. 


Two explanations, says Dr, Vander Weyde, are given of the 
floating of solid iron in molten iron. The first is that the iron 
expands in solidifying,as water does, and that therefore solid 
iron when heated is specifically lighter than liquid iron, and 
floats upon it as ice floats upon water. This supposition, 
however, is incorrect, inasmuch as it is based upon an erro- 
neous assumption. Iron does not expand in solidifying, a 
fact of which any one may convince himself by brief ob- 
servation ina foundery. The fact is just the reverse; the 
metal shrinks during solidification, after having been cast 
jn amold. By casting, for instance, a long piece in a verti- 
cal mold, the solidified piece will not fill the mold to the top, 
as did the liquid iron. The explanation given by Dr. Van 
der Weyde himself is that the iron is surrounded by a film 
of air adhering toit, which repels the molten iron and pre- 
vents contact; on which account the solid piece displaces 
more liquid metal than its own weight amounts to, and 
consequently it floats. 
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PRACTICAL MECHANISM. 


Noumser VII. 





BY JOSHUA ROSE. 


VISE WORK—TOOLS. 


The tools used by the vise hand being nearly all supplied 
to him ready made, but few remarks need to be made to 
him upon the subject of their form. 


CALLIPERS. 


Outside callipers, that is, those used for measuring exter- 
nal diameters, should have larger rivets in them than they 
are generally given, a fair proportion being a rivet of one 
half inch diameter for a pair of callipers intended to mea- 
sure up to diameters of seven inches. The points of such 
callipers should be tapered to a wedge shape, the tapering 
face being on the outside edge, so that the same part of the 
points of each leg will touch the work, whether the latter is 
of small or large diameter; the points where they meet to- 
gether should be slightly rounding, so that they will touch 
the work at the middle of each point. 

Fig. A represents an excellent proportion and shape for 
outside callipers. For use on 
threads, the points must either be 
made very broad, and come togeth- 
er level and even so as to gage the 
tops of the thread, or be made very 
thin, to gage the bottom of the 
thread. The proper shape for in- 
side callipers is that given in Fig. 
B. The points and legs being made 
of the form here represented en- 
ables the callipers to have a large 
rivet and washer, and to enter a 
smaller hole, and clear a longer dis- 
tance, than is possible where the 
points are bent round in the man- 
ner commonly employed. The dotted lines denote the dis- 
tance the callipers would clear when in the position shown. 


Another feature to the advantage of this form is that, 
when the legs are extended, the points are still at the ex- 
treme end of the callipers,so that the points will measure 
to the extreme end of the hole, even though the latter is 
closed by. metal, that is, terminates in the metal. This is 
not the case when the calliper ends are bent round to the 
usual extent, for the curye of the bend will touch the end of 
the hole and prevent the calliper points from reaching it. 
In measuring with callipers, let the points be set to touch 
the work very lightly indeed, or they will spring from the 
pressure due to forcing them over the work. 

Compass callipers, such as illustrated by Fig. C, are 


Fig. €.. 
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valuable tools, When opened in the manner here shown, 
they may be employed to mark off the centers of holes or to 
try if a center already existing is in the exact center of the 
hole. Or they will mark off a face, so that it will fit another 
face, whether it be regular or irregular, the curved point 
being kept against the irregular face, and the point descri- 
bing (by moving the compass along) a similar line on the face 
to be fitted. They will answer for many of the uses to 
which a scribing block is put; and being lighter and more 
easily handled, and, furthermore, capable of doing duty 
without the use of a surface or scribing plate, they are in 
such cases far preferable. 

The legs may be crossed so that the curved point inclines 
to,the straight point, in which position they will mark the 





centers of shafts or rods, either round, square, or any other 
shape, or try such centers, when they already exist, more 
accurately than can be done by any other tool. They will, in 
this case, mark off a line at the distance to which they are 
set, round any surface; they are employed to mark off key- 
ways, or the taper ofa gib when the key and one edge of the 
gib is placed, and for a variety of other uses too numerous 
to recapitulate, being among the most useful tools the fitter 
can possibly possess. The points of callipers should be tem- 
pered to a blue, and of compass callipers to a straw color. 
THE SQUARE. 
The square is too common a tool to require any description 
of its form. The best method to make one is to make the 
back of steel, and in two halves, one half being the thickness 
of the blade thicker than the other. The slot for the blade 
must then be filed in the thickest half, to the depth exactly 
equal to the thickness of the blade. The two halves com- 
posing the back must then be riveted together, and the edges 
surfaced each true of itself (using a surface plate to try 
them), and also true with each other. The blade, which 
should be made of saw blade, may then be put into its place, 
ready to have the holes for the rivets drilled. It should be 
placed so that the outer end is a little depressed (on the in- 
side angle) from the right angle; this is done so that what} 
ever there may be to take off the blade (after it is riveted to 
the back), to make its edges form right angles to the back, 
will require to be taken off-the outer end of the inside angle 
and the end of the blade forming the corner of the outside 
angle, so that no work will require performing on the blade 
in the corner, formed by the blade entering the back on the 
inside angle, where it would be difficult to file or scrape with- 
cut injuring the edge surface of the back. The best way to 
true a square is to turn up @ piece of round iron equal in 
length to the square blade, being careful to make it quite pa- 
rallel, and then true up the end of the iron, making it hol- 
low towards the center, or cutting it away from the center to 
within an eighth of an inch of its diameter, so that it will 
stand steadily on its end. If the piece of iron be then stood 
on its end on a surface plate, its outline on each side, which 
represents its diameter, will form a true right angle to the 
surface of the plate, and hence a gage with which to true 
the square. 
THE SCRIBING BLOCK. 


This tool is made in a variety of forms, but the simplest 
and best form is that shown in Figs. D, E,and F. Fig. D is 


the block complete, the 
; oa 


scriber being a simple 
yd 


piece of round steel 
wire. The dotted line 
on the foot is the dis- 
tance to which the foot 
is hollowed out tomake 
it stand firm. Fig. E 
| is the bolt and nut; the 
bolt has a flat side filed 
on each side of it to fit 
it to the slot in the sczi- 
bing block stem, so that 
the bolt cannot turn 
when it is being tight- 
ened, Fig. F is a face 
and edge view of the 
piece or clamp for the 
scriber which passes 
through the hole in the 
slot. 

The advantages pos- 
sessed by this form over 
other forms of scribing block are that it is easy to make, and 
that the scriber, being a piece of wire, is easily renewed. It 
holds the scriber very firmly indeed, and the scriber may be 
moved back and forth without the nut becoming slack, an ob- 
ject of great importance not attainable in the common form 
of this tool. 
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CHIPPING. 


The chisel requires special notice, since it is frequently 
made of the most ill-advised shape(for either cutting smoothly 
or standing the effecis of the blow), that is, hollow, as in Fig. 
88. in which case there are two sections of metal, represented 
by the dotted lines, a a, which are very liable to break, from 
their weakness and from the strain outwards placed upon 
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them by the cut, which, acting as a wedge, endeavors at each 
blow to drive them outwards instead of inwards, as would 
be the case in a properly shaped chisel, as shown in Fig. 34, 
a being the cutting edge. 

When using, hold it firmly against the cut, and it will do 
its work smoother and quicker. 

The cape, or, as it is sometimes called, cross-cut chisel, is 
employed to cut furrows across the work to be chipped, 
which furrows, being cut at a distance from each other less 
in width than the breadth of the fiat chisel, relieve the flat 
chisel and prevent its corners from “ digging in” and break- 
ing. If alarge body of metal requires to be chipped off 
cast iron or brass, the use of the cape chisel becomes espe- 





cially advantageous, for the metal, being weakened by the 


furrows, will break away in pieces from the force of the 
blow, without requiring to be positively cut by the chisel ; but 
care must be taken to leave sufficient metal to take a clean 
finishing cut, for when the metal is broken away, by the 
force of the blow, it is apt to break out below the level of 
the cut. It is also necessary to nick deeply with a chisel the 
outside edges of the work at the line representing the depth 
of the metal to be chipped off, so that the metal shall not 
break away at the edges deeper than the cut is intended 
to be. 

FILING. 


Large files should be fitted to their handles by making the 
tine of the file a low red heat and forcing it into the handle, 
so that it will burn its way into the handle, and thus pre- 
vent the handle from splitting, as it would do if the file tine 
were driven in; the file and handle should be turned in the 
hands occasionally to guide the eye in detecting whether the 
file is entering in a line with the length of the handle, Care 
sbould be taken to wrap a piece of waste around the end of 
the file, and to keep it wetted with water so as to avoid sof- 
tening the teeth of the file while heating the tine, For small 
files, it is sufficient to bore a emall hole in the handle and 
force the tine fn by hand. A file should be held so that the 
butt end of the file handle presses against the center of the 
palm of the hand, the forefinger being beneath the body of 
the file handle. 

In selecting a file, choose one that is thickest in the center 
of its length,and of an evenly curved sweep from end to end, 
s0 as not to make the surface of the work round by filing 
away the edges. Files that have warped in the hardening 
may be used on very narrow surfaces, or on round or oval 
work ; or, if they are smooth files, they may be used on Jathe 
work. Keyways or slots, especially, require an evenly round- 
ed file; and if the keyway is long and the file paralle) or un- 
even upon its surface, the end of the file only should be used 
to ease away the center of the keyway or the high spots. It 
is also highly advantageous to rub chalk on the teeth of the 
file, so that, after a little using, the eye can detect the part of 
the file which is highest, and govern its use accordingly. 

Half round files should be rounded lengthwise of the 
half round side of the file, because it is difficult to file out a 
sweep evenly, even with a well shaped file, and it is impossible 
to do so with a file whose half round surface is hollow inthe 
direction of its length. 

These files must be used with a side sweep, caused by gra- 
dually bending the wrist at every stroke of the file, so that 
the file marks are not ata right/angle to the curve, the sweep 
of the file being varied occasionaily from right to left or 
from left to right, so that the file marks cross one another, 
otherwise there will be high ridges or waves in the curve. 

In draw filing, be careful to note the higher parts of the file 
and use them only for flat surfaces, also to clean the filings 
out occasionally to prevent scratches in the work, and to rab 
chalk upon the file, which will prevent the filings from get- 
ting locked in the teeth ; then, after every few strokes of the 
file, brush the band over it to loosen the chalk and filings, 
and strike it lightly against the screw box or other soft part 
of the vise, which is more expeditious than, and equally as 
effective as, using the file card every time; when, however, 
the file requires chalking again, which will easily become ap- 
parent, the file card may be advantageously applied before 
applying the chalk. 

Rough or bastard files are used to take off metal in quan- 
tity; but if the surface of the work is unusually hard, a . 
second cut file will better answer the purpose. For finish. 
ing work very finely, cross file it with a smooth file and then 
draw file it with the same; then cross file it with a dead 
smooth file, and draw file it with the same, using very short 
strokes of the file and applying chalk to it. 

A worn dead smooth will finish finer than a new one, and 
better results will be obtained by finishing the work cross- 
wise of the grain than in a line with it, because any inequal- 
ity in the texture of the metal will usually run with the 
grain, and the file teeth will cut the softer parts more readi- 
ly when following in their length than when merely crossing 
them. 

EMERY PAPER. 

In applying the emery paper, use at first No. 1 paper both 
along and acrogs the work, and repeat the process with No. 
0, No. 00, No, 000, or No, 0000, according to the fineness of 
the polish required, bearing in mind that, the more the eme- 
ry cloth or yr has been used, the finer is the polish it will 
give, the reason being that it becomes coated with a glazed 
surface, composed of particles of the meta) it has been rub- 
bing; and all metals polish finer and brighter with such « 
surface than with any other. If the finer grades of emery 
cloth or paper cannot be readily obtained, take the finest 
grade at hand, and wear it down by using it on a rod or piece 
of metal in a lathe at a high speed, wiping the rod once 
during the latter part of the operation with a piece of rag or 
waste slightly oiled, which wil! cause the oil to pass to the 
emery paper, and the latter to retain the particles of metal 
upon its surface, If this method of polishing be carefully 
executed, the work may be kept very true and even, and pos- 
sess & finer finish and polish than by applying oil stone or by 
any other known method. 

Before commencing any piece of work, measure it all over ; 
and if it has a rectangular part, apply the square to it #0 as 
to be assured, before any work has been done to it, that it 
will clean up to the required dimensions. 





MANUFACTURE OF Lamp Biack.—J. H. Bottenberg, Ra- 
venna, O., provides a revolving cylinder, which is kept 
cool, Within is a series of gas jets, which deposit carbon on 
the interior of the cylinder, which carbon is Femoved by 





acrapers by the turning of the cylinder. 
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THE BLACKSTONE AND ELMER WATER WHEEL. 
The principal advantages claimed for the improved water 
whwel, represented in our illustrations, consist in the utiliza- 
tion of the full force of the water, the construction which 
prevents breakage of the wheel through the entrance of ob. 
structions, the relation of the size of the chutes to that of 
the issues, so that the water leaves the wheel with the same 
velocity with which the latter runs, and the arrangement of 
the buckets to reduce friction to a minimum. Other points 
of merit will be noted in the course of the description. 

Fig. 1 is a perspective view. Fig. 2 shows the apparatus 
in section, and Fig. 3 the wheel separate : 
from its attachments. 

At A are the buckets, B the chutes, and 
C the gates. D, Figs. 2 and 3, is a hori- 
zontal extension of the top of the wheel 
hub, which is calculated to receive a lifting 
action of the water entering below, and will 
largely counteract the downward pressure 
of the water on the buckets. The projec- 
tion of the rim of the wheel prevents the 
water rising up over the extension so as to 
neutralize the lifting action. The buckets, 
as shown in Fig. 3, are made to terminate 
above at the bottom of the chutes, with the 
exception of narrow extensions left for 
their more permanent connection with the 
hub. By this means a clear annular cham- 
ber, E, Fig. 2, is formed in front of the 
chutes, into which the water flows in solid 
volume, and in better condition for enter- 
ing the buckets than were it broken by the 
action of the latter revolving immediately 
against the chutes. 

The construction of the chutes is such 
that they ave tangent to the rim of the 
wheel or very nearly so ; thus, itis claimed, 
allowing of the employment of the full 
force of the water instead of only a com- 
ponent ofthesame. The buckets are made 
with a radial termination, a,and have dimen- 
sions between the lines, a 6, decreasing 
from the rim of the wheel tothe hub, as 
the radii of circles from the rim to the hub decrease. The 
curve of the bucket, in brief, is the curve of the quickest de- 
scent for a body acted upon by gravity. 

The gates, C, which close the mouths of the chutes, are 
hollowed out on the inner side, leaving only a bearing sur- 
face around the edge. They are provided with stems which 
pass through the gate operating frame, F, and have ample 
play on their seats. The exterior water pressure holds the 
gates firmly against the chutes; but should an obstacle be 
carried into an aperture, the gate thereon will yield, swing- 
ing partially open and will not be broken. While the gates 
are entirely independent of each other, all are operated ‘to 
open or shut at once, unless one or more be obstructed, in 
which cage it, or they, alone will remain open. 








The rack and pinion, G, for governing the gates, are placed 
at a distance from the wheel, to avoid wearing or clogging by 
sand and débris, and also that the gate rod may not come 
in contact with any of the pulleys or gears that may be on 
the whee] shaft. These arrangements do not have to be re- 
moved in case 2 whee! is taken up. The spider is placed on 
the outside of the case, thus preventing the wheel from be- 
ing broken in case the step should chance to wear down. 

‘wo wheels are made for each size, No. 1, it is claimed, 
utilizing ninety per cen’ of the effect of the passing water, 
and No, 2, eighty-six per cent. 

The patents under which the device is constructed are 
dated April 8, 1873, and March 24, 1874. For further parti- 
culars, address the manufacturer, Mr. C. C. Paige, Eagle Iron 
Works, Oshkosh, Wis. 





Scrence is the trunk of a mighty tree, the roots of which 
penetrate into the unknown, and the branches flourish in the 





useful arta. 


escape for their lives. Three, who were sitting below the 


Rat Science vs. Alligator Strength. 

“ A wholesale drug store on Magazine street is the happy 
possessor of a young and domesticated alligator. This little 
crocodile has become quite the pet and plaything of the estab- 
lishment ; he is of an amiable disposition, fond of music and 
dinner, and quite submissive, shedding tears and showing re- 
pentance whenever it is found necessary to correct him, It 
was resolved by the clerks in the establishment—as the 
alligator had reached his third birthday and increased to three 
feet in length—to utilize him, to put him to some other em- 
ployment than that of a mere pet. It was concluded to make 
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use of Crocky, the alligator, as a cat, and it is well known that 
alligators havea special and inestimable hatred toward rats. 
A rat to practice on was caught the other day. 

Rat and alligator were put together in a box, and a num- 
erous audience crowded arvund to get the front place. The two 
enemies soon awoke to an appreciationofthe case. The rat 
safely and snugly ensconced himself in a corner. The alligator 
hesitated a second, scratched his head (metaphorically), and, 
having made up his mind as to the mode of attack, advanced 
slowly towards the rat with wide open jaws. The rat trem. 
bled; there was no escape, nothing but the wide open mouth 
of the alligator before him. Without hesitation, like Curtius, 
he jumped straight into the yawning gulf, and,getting a good 
hold on the lower lip of the alligator, swung himself to 
theground, The ‘saurian’ gave a squeak and swung him- 
self around, the rat finally letting go, victor in the first 
round, 

The alligator, however, was not daunted, and advanced 
with the*same tactics. The rat this time, by a most agile 
movement, leaped entirely over the alligator. Getting behind 
him, he'now proceeded to chaw and gnaw away. The unwieldy 
animal could not get around todefend his hind legs. By 
a good use of his tail,the alligator again got free and advanced 
desperately, though with flagging courage, at the daring ro- 
dent. With equal success the rat again sprang into the air, 
alighting on the alligator’s back. The fight was over then. 
The alligator could not shake his enemy off, could not dis- 
lodge him ; and finally gave up the fight, Saying himself down 
on his belly ina submissive attitude. The rat was set at 
liberty and given the run of all the drugs and medicines, 
while the poor alligator was doomed to disgrace and ridi- 
cule,” 


A Squirrel’s Leap, 

Recently, says the Bangor (Me.) Whig, a little red squirrel, 
having been pestered considerably by the lads above the saw 
mill of Eben Webster & Co., on Marsh Point, Orono, took re- 
fuge for life by running up the large brick chimney near the 
mill. By clinging to the corner, he kept foothold so well that 
he succeeded in reaching the very top. Here he found himself 
upon the iron cap, 105} feet from the ground. As moreand 
more of the waste stuff from the mill was added to the furnace, 
the chimney grew hotter and his situation became more and 
more disagreeable. He tried to descend upon the side of the 
chimney, but after getting down a few feet gave it up, turned 
about and went back. By this time the chimney top had be- 
come so hot thathe must leave it; so after looking about 
carefully for a few minutes, he evidently made up his mind 
that he must leap to save his life, and this he did, spreading 
out his legs and balancing hithself so that he struck the 
ground about fifty feet from the base, uninjured, and imme- 
diately scampered off and secreted himself under a pile of 
boards a little distance away. 





Dangers of Elm Trees. 

It is a character of some trees, of the species of elm in 
particular, to drop large branches during the hot months, 
without any external warning beyond, perhaps, a prelimi- 
nary crack or two. An accident of this nature lately oc- 
curred in Kensington Gardens, London, when an immense 
branch, about twenty yards long, fell with a crash like 
thunder, and more than a score of children had a narrow 


themselves from almost certain death. The branches that 
thus suddenly snap are as verdurous as any of the others, 
and there seems to be no other defence than to avoid “the 
elm tree’s shade” as much as possible. It was from just 
such an accident that the Queen was saved by the prompti- 
tude of her attendant; and there have been several very 
narrow escapes recorded, from a similar danger. 





IMPROVED HAND CRANK DRILL. 
Many a superintendent or foreman of a shop has, doubt- 





less, wondered at the extreme slowness with which his hand 
drills penetrate metal when operated by 
certain workmen. The metal does not 
appear unusually hard, the tool seemsin 
excellent order, and the man even, when 
the boss is at the other end of the shop, 
turns away at the handle with exempia- 
ry rapidity, and yet the hole is an aston- 
ishingly long time in getting through. 
The trouble lies in the simple fact that 
while it is a very easy matter to keep 
turning a drill around and around in the 
same hole, it takes considerably more la- 
bor to rotate the instrument and, at the 
same time, force it down into the metal. 
This truth once through the cranium of 
a lazy workman, he utilizes it to his ad. 
vantage, by neglecting to screw down his 
feed whenever the foreman’s back is 
turned. Further explanation as to why 
the hole progresses slowly is unnecessa- 
ry, but we may, instead, proceed to de- 
scribe an invention which is excellently 
calculated to disgust lazy individuals 
who practice such systems of shirking. 

The device, as represented in the an- 
nexed engraving, is a patent crank drill 
which is provided with an automatic 
feed, that is, whenever the handle is 
turned, feeding must take place. Atthe 
upper extremity of the feed screw is a 
horizontal hollow wheel, the inner peri- 
phery of which is suitably notched. On 
the drill spindle which passes down through the screw is an 
eccentric block, not shown in the engraving. This is so ar- 
ranged that at each turn of the handle a projection, to which 
it imparts a to-and-fro motion, enters a notch in the wheel 
and carries the latter and, consequently, the screw around 
for a certain distance, thus feeding the drill downward. It 
is impossible to rotate the handle without causing the above 
described action, and hence a continuous and regular feed is 
kept up, independent of the workman. 

The remainder of the apparatus is readily understood 
from theengraving. It is constructed entirely of cast steel, 
with the exception of the handle and the castings to receive 
the standard. Two of these castings are furnished, one with 
its foot at right angles to the drill, the other parallel. 





A change of spindle can be made almost instantly to suit 
drills of different shanks, and if desired a hand feed can be 
used. The arrangement for holding the standards is such 
that, with any reasonable degree of care, it will not be 
marred 


The instrument works easily and efficiently, and is, in ge- 
neral construction, a thorough and substantial tool. It is 
manufactured by the New York Steam Engine Company, of 





bough, alarmed by the second crack, ran away, and thus saved 


No. 98 Chambers street, New York city. 
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BOUQUETS FROM FIELD AND GARDEN. 

Our contemporary The Garden, in discussing the arrange- 
ment of bouquets, states that the excessive formality of the 
present orthodox form of presentation or ballroom bouquets 
exhibits a kind of close packing, in which the delicate graces 
of flower form are entirely submerged in consequence of 
this close, even tight, juxtaposition. The end sought in 
this kind of grouping appears to be a method of packing to- 
gether (according to price) an abundance of rare and, conse- 
quently, expensive flowers, all of which must be got into the 
samelump. This system, of course, necessitates the use of 
such flowers as are more or less rare, and there is, perhaps, 
no other way of making up a bouquet that shall be fairly 
worth, in intrinsic value, from $1 to $25. The cut flowers 
of which the bouquet is composed are, probably, worth all 
the money, at their respective market prices; and for cer- 
tain occasions, bouquets so manufactured may be deemed 
appropriate, even necessary; but as works of art they are 
utterly valueless. A few elegant grasses from the meadow, 
combined with a selection, at any season, of 
flowering branchlets from the shrubbery or 
common garden border, and a freehanded and 
tasteful grouping, without crowding, and with 
a well balanced proportion of natural foliage, 
may be made to form a composition such as a 
painter might desire to transfer to his canvas, 
while he assuredly could never wish to dip 
brush in color for one of the expensive bou- 
quets of the cauliflower shape. Such haslong 
been a favorite theory of the writer in the 
matter of flower grouping; and the other day 
he found it gracefully exemplified on the draw- 
ing room table of a friend, by a graceful half 
wild bouquet from field and garden, formed 
with the free grace and uncrowded arrange- 
ment which, as nearly as may be, illustrated 
his views. It is needless to state that a lady’s 
fingers and a lady’s taste were the joint au- 
thors of the composition. In the arrange- 
ment, each flower and grass of the gathering 
had been made to find its seemingly proper 
place, unjostled by its neighbor, and so freely 
and easily located in its basket work recepta- 
cle, supported on three slender canes of bam- 
boo, that even its foliage had room to display 
its graces and modes of growth. With the 
permission of the lady flower grouper herself, 
a drawing was at once made, a reproduction 
of which, in the form of a careful wood en- 
graving, and for which we are indebted to our 
valuable contemporary, will be found on this 


The central object was a small spray of guel- 
der rose, with two or three of its spherical 
masses of snowy flowers, surrounded and sup- 
ported by their own leaves. There was alsoa 
roge, perhaps one of the first of the season in 
the garden where it was gathered; and there 
were some smaller Scotch roses, accompanied 
by sprays of their miniature foliage. There 
was also, it will be seen, a flower of white pink, 
with buds, and with leaves which have room 
to display their delicately slender forms and 
the pale glaucous hue of their dainty green. 
A common corn flag towered in the center; 
and on the left was a single iris, backed by its 
blade-like leaves. Grasses of several kinds 
shot upward, crowned by their feather-like 
inflorescence, which added a pleasing light- 
ness and careless grace tothe compositivn. 
The effect was hightened as regards color by two sprays, 
not more, of pelargonium flowers, gathered with their 
leaves, and by two or three kinds of fern, one gracefully 
weeving frond being allowed to droop negligently to the ta- 
ble, the slender extremity of which curled itself fantastical- 
ly, as with a set declaration against primness, trimness, or 
any kind of slavish formality. 

The value of grasses for arrangements of this kind is well 








shown in this case. Ferns themselves cannot show so airy a 
grace or such delicacy ofform, Many graceful wild grasses 
may be gathered in the fields, and many beautiful hardy 
grasses are as easily grown in any cottage garden as the hardy 
flowers of which this charming bouquet was composed. 


Magnets. 


M. Jamin describes experiments which support these three 
propositions : (1) The number of elementary magnetic threads, 
and so the quantity of magnetism a magnet may contain, de- 
pend only on the middle section. (2) The opening (épanowisse- 
ment) of the poles of these threads, or the distribution of in- 
tensities, is regulated by the form and extent of the exterior 
surfaces of the magnet. (8) If the surfaces diminish, the ten- 
sion increages till they become insufficient to allow of the ele- 
mentary poles opening out, and a portion of the two contrary 
megnetisms disappears, reproducing the neutral state. 

On combining 22 magnetized plates (each 0 04 inch long, 
0:04 inch thick, and 2 inches broad) in a bundle, with paste- 
board 0 032 inch thick between adjacent plates, each plate 
lost magnetism, and so the bundle, the loss of the latter be- 
ing 50 per cent, which is less than in the case (first experim- 
ented on) of superposition without intervals; the loss was 
then 66 per cent. In this first mode all the magnetism retained 
was carried to the exterior; there was none, oralmost none, 
between the plates. In the other mode the quantity remain- 
ing (151°1) was divided into two portions:—(1), 85°5, which 
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in the intervals. With wider intervals the exterior magnet- 
ism is diminished, the interior increased; and gradually the 
plates act as if they were independent. 





Carbon in Cast Iron and Steel, 

M. Boussingault contends that in cast iron, and in certain 
steels, the carbon is in two states—(1) combined with the iron 
and therefore invisible ; (2) disseminated in the metal, either 
as an amorphous black powder or in brilliant crystaline Jami- 
ne, constituting the graphite of mineralogists. There is reason 
to believe that when cast iron is in fusion all the carbon is 
combined and is invisible, but that a portion becomes free 
on cooling. On acting upona carburetted iron with acids, 
the state of the carbon is at once made known. The free car- 
bon remains mixed with the insoluble residue. If no graphite 
is present, but merely combined carbon, there is no carbon- 
aceous residue, Thecarbon is eliminated during solution, 
imparting a characteristic fetid odor to the hydrogen gas giv- 
en off, due to volatile oily matters. This oily matter was 





—— 


A JUNE BOUQUET OF GRASSES AND HARDY FLOWERS. 


noticed by Proust in 1799. M. Chevreul remarked that in this 
case chemical forces give rise to compounds analogous to those 
formed by vegetable organisms. More recent researches have 
established that these compounds are not merely analogous 
but identical, The author does not believe that a steel exists 
absolutely free from carbon. 





Ex-Commissioner of Patents 8S, 8, Fisher. 

With the deepest regret we record the death, by drowning, 
on August 15, of Samuel 8S. Fisher, Esq., of Cincinnati, 0, 
formerly Commissioner of Patents, the duties of which im- 
portant post he performed with the most distinguished 
ability till the end of the year 1870, when he resigned. The 
accident which terminated this useful life was truly calami- 
tous, as Mr. Fisher’s son was drowned at the same time. 
They left Elmira, N. Y.,on a sammer boating excursion, 
intending to float down the Susquehanna to Havre de Grace, 
and enjoy the wonderful scenery which that river presents. 
The boat was unfortunately capsized in the Conewago Rapids, 
fourteen miles below Harrisburg. 

The record of Commigsioner Fisher will long sur- 
vive him. His learning and practical good sense, ac- 
companied by great force of character, gave him more 
than customary authority over the important department in 
which he presided, and enabled him to carry out many salu- 
tary reforms in the administration of the Patent Office. As 
a patent lawyer, he was widely renowned, and many of the 
most important litigations were entrusted to him, and some 
very heavy cases were in his office at the time of his death. 

Commissioner Fisher served his coantry in the late war, as 
Colonel of an Obio regiment, was President of the Board of 
Education in Cincinnati, and has filled many other impor- 
tant public positions. 


a oe 
RECENTLY, at New Haven, Conn., and vicinity, there was 
continuous rain for nearly forty hours, during which period 








was expanded on the exterior; and (2), 65°6, which remained/ 


eleven inches of water fell—one third of the annual fall. 
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Sword Manufacture in Birmingham. 

The manufacture of swords is one requiring great skill in 
all its departments. Success in this work depends upon 
the acquired skill, the long experience, the educated eye, and 
the manipulative power which seem to require many gene. 
rations of workmen before they are attained in their higher 
excellence. The slightest mistake in working would make 
a sword blade useless, and this applies to each of the three 
great processes through which it has to pass—forging, tem. 
pering, and grinding. From the necessity of all the work 
being skilled work, each part of a sword—the blade, the 
grip, the hilt, the scabbard—~is made by hand, and the wit- 
nessing of the manufacture is thereby rendered especially 
interesting. For the excellence of his swords, and for the 
skill displayed in every part of the work, no name in the 
history of the trade surpasses, and few if any rival, that of 
Mr. C, Reeves, of Birmingham, Eng., over whose works, with 
such efficient guides as Mr, Reeves and his son, says Jron, 








we shall now conduct our readers, in order that they may 
witness the making of a sword under the 
most favorable circumstances. 

FORGING THE BLADE. 

The first process is the forging of the 
blade. The steel comes from Sheffield in 
double molds, (the length of two blades), as 
it is called, and is the best steel, and is 
in strips, each strip being the length of two 
swords. The workman takes the strip and 
first breaks or cuts it across the middle. 
The handle end of the blade is of iron, as 
this metal bears more knocking about and 
can be used in a manner that would be 
fatal to steel. The iron end is then putin 
the fire, and the tang, or part to fit into the 
hilt, is forged. The blade is then passed 
through the fire a large number of times, 
and beaten out on the anvil in order to 
distribute the metal equally in every part. 
At the same time the furrow is worked up 
the center of the blade, wide or narrow ae- 
cording to the pattern and size required. 
In those known as Scotch blades two fur- 
rows are beaten, This is a work requiring 
great care and skill. The future worth of 
the blade depends upon the skill of the for- 
ger. The slightest defect or inequality in 
the distribution of the metal makes the 
blade to that extent imperfect. With a 
skillful workman this is, of course, of 
rare occurrence. He knows precisely the 
amount of hammering required. It may 
be noted here that every blade passes 
through the fire no fewer than twenty-five 
times before it is completely forged. 

TEMPERING THE SWORD BLADES. 

After forging follows the most delicate 
and important part in making a sword 
blade—tempering. On this process de- 
pends the perfection of the weapon, and 
it is quite pleasant to listen to Mr. Reeves 
while he descants on this part of the work. 
The object of tempering being, of course, 
to give the steel the required ‘elasticity, it 
must not be too hard or it will break, and 
it must not be too soft or it will bend; but 
must be so equally tempered that, when its 
point is pressed on the ground, the blade 
will, when free, at once take its natural 
shape without hurt or detriment in the 
slightest degree. The mode by which this 
great, this necessary quality, is secured is as simple as itis 
effective. Before the blade can be tempered it must be made 
extremely hard ; this is done by first passing it through the 
fire, and then, while hot, it is plunged into water. The first 
plunge hardens the blade to such an extreme hardness that 
it is as brittle as glass, and if thrown down would break into 
pieces. Again it is passed through the fire and then beaten 
straight, for the effect of the action of the water on the hot 
metal is to make it ofallshapes. Just at the point at which 
the blade takes a particular color, known at once to the prac- 
ticed eye, it is again plunged into the water which, in tech- 
nical language, “ prevents it going down lower,” and istem- 
pered. It can now be bent backwards and forwards with- 
out any fear of its breaking, and is ready for the grinder. 


GRINDING THE SWORDS. 


The grinding is done on the best Leeds stones, the blade 
being placed in a frame of wood, and its surface pressed on 
the stone until the work is done. This also depends upon the 
skill and the eye of the workman. In grinding the furrows, 
a stone of a peculiar construction is used. The face is cut 
into raised flutings of the size and shape of the furrows of 
different swords, and on these the blade is pressed, and the 
furrow effectually ground. This is called the hollowing stone. 
Each blade takes from an hour and a half to two or three 
hours grinding, according to its quality. We saw one blade 
ground, and also some matchets, a kind of scimitar knife 
used for cutting down sugar canes, etc, in India. 


SWORD POLISHING. 


The blade is now ready for polishing. This is done on 
lathes worked by steam. Different sized wheels are fitted 
on the spindle, and lard oil and double washed emery are 
used in the operation. The blade is often put into lime dust 
during the process; and on the lathe brush used, a crocus 
dust, of deep purple tint and ground very fine, is thrown over 
the brush, and a most brilliant polish is the result. Scab- 
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136 Scientific American. 


A NEW SCIENTIFIC MUSEUM. 
Operations have begun for the erection of the Peabody 
Museum in New Haven, ‘which, when completed, will con- 


brushes. When polished, the blade is ready for the hilt and | tain some of the largest and richest zdological, geological, 


bards and hilts, and other ornamental parts of the sword, are 
also polished in much the same manner. In the case of 
scabbards, a larger wheel is used instead of the ordinary lathe 


and mineralogical collections inthe world. The institution 
is founded under a bequest of $150,000 from the late George 
' MAKING THE SWORD SCABBARDS. Peabody, and is designed to bear the same relation to Yale 
In making a scabbard, the workman takes @ piece of flat | College as the present] Museum of Comparative Zéology 
steel cut to the required size. He first places it on the top | does to Harvard. 
of an open vise, and beats it with a wedge-shaped wooden| The building will consist of a central edifice and two wings. 
mallet, bringing the two edges closer together each time it | For the present, only one of the latter is to be erected, with 
passes along the vise. It is then beaten on both sides until|® frontage of 115 feet on one street and 100 feet on an- 
they almost meet; a mandrel is then put down it, and the] other. It will cost $160,000, be built of brick with stone 
steel beaten close round the mandrel, both edges being ham. | trimmings, fireproof, and contain, including basement, four 
mered ever. The edges are then soldered. It is next beat- | available stories. 
en on an anvil all round, the mandrel is withdrawn, and| The fourth story is assigned toarcheology and ethnology, 
the seabbard is ready fur the drag, which is a piece of iron the third to zdology, the second to geology, the first to lec- 
fitted to, and fastened on, the bottom of the scabbard. The | ture rooms and mineralogical collections, and the basement 
bands are then put on, and the scabbard, after being filed |to working apartments anda large class of heavy specimens, 


scabbard ; so we will now see how these are made. And 
first for the scabbard. 





and smoothed, is ready to be polished. showing fossils, foot prints, etc. 
MAKING THE SWORD GRIPS. sore 
The making of the grips is also a very interesting bit of The Brazilian Telegraph. 


work, ‘These arethe handles by which the sword is gripped,| The great ocean cable between Lisbon, Portugal, vid 
hence the name. A grip at first isa bit of walnut, oblongin|the Azores, and Rio Janeiro, Brazil, is now complete and 
shape, bat narrower at the end than the top. The back,|open for business. The charges from New York to Rio 
which ie made of metal; is placed on it, and the wood is | Janeiro are about $2.50 per word. The message goes vid 
worked into the required shape by files. A large number of | England, and through some eight thousand miles of sub- 
different shapes, sizes, and cutting powers are used in this| merged cables. Complimentary messages have been ex- 
work. When the top has been cut, the grip shaped, and the | changed between President Grant, the Emperor of Brazil, 
tenon for the ferrule made, it is then ‘‘ balled.” For this | the President of the Argentine Republic, and the President 
purpose it is fastened in a vise, a three-sided file cuts a deep | of Uruguay. 
indention at regular intervals, each division is rounded or| Last year the section of the above cable between Lisbon 
balled by a file, and the indentions connected by slanting in- | and Madeira was broken, and so remained until the present 
terstices cut bya handsaw. The grip isthen drilled through | summer, when ‘the two ends were fished up, joined, and 
in a Inthe, for the purpose of receiving the tang. When this/relaid. The depth of water at the place of fracture was 
has been done, 2 piece of the skin of a dog fish, which has | 2,500 fathoms, or about 2} miles deep, and the successful 
been a long time soaked in water, is cut off. Every bit of | finding, raising, and joining of the broken ends at sea, 
flesh on the inside of the skin is then carefully cut off, and | shows the great perfection of mechanism and skill that has 
a piece of pure skin is left. This is put round the grip, a| been acquired in ocean telegraph engineering. 
piece of string or wire is fixed by a loop to a piece of steel e 
fastened in the vise, and the workman binds the skin tightly Fast Trotting. 
round the grip by winding the string or wire round the/ + the Buffalo, N. Y., races, August 7, the famous horse 
space between each ball. It is then filed and the back fitted | «« Goldsmith Maid” trotted the mile in 2m. 154s. After the 
on again, In making a grip, it passes through the work- | race the Maid was stripped and led in front of the judges’ 
man’s hands no fewer than thirteen times. stand, when the immense crowd arose and greeted her with 
DRESSING THE HILTS. deafening cheers. Her driver, Budd Doble, was ordered on 
A hilt is at first a flat bit of metal ofa peculiar shape,and | the judges’ stand, where he received a becoming ovation. 
may be cut to any pattern. A large number of these are|In 1867, the racer ‘‘ Ethan Allen” trotted a mile in 2m. 15s. 
used, which are all made to a regulation size. The pattern| But both these performances were surpassed by one of 
used is pleced on the metal, which is then marked. They are | ‘Goldsmith Maid’s” three one mile heats at Rochester,N.Y., 
then filed and cut by hand, beaten on blocks and knobs into | on August 12, which was trotted in 2m. 14}s. 
the shape of the hand, and afterwards polished,and made} Running horses make much quicker time than trotters. In 
ready to be fixed to the sword. 1850, the English horse “Black Doctor” is reported to have 
This is called mounting. In the cheaper swords, the blade | run the mile in 1m. 40s. 
is bought from one person, the hilt from another, the scab- eee S 
bard from a third, and soon. But in this manufactory eve- The Chassepot as Altered. 
ry part is made in the works, and each piece is prepared to/ py, years ago, the French government decided to adopt 
sword is firm and sound; and the parts never give way Or! o¢cis] commission was appointed to ascertain the best plan 
become loose, as they do when stuck on to the tang of a for altering the Chassepot rifles, one million or more in num- 
blade without any reference to their weight or suitability for ber, so as to receive the new ammunition. The commission 
each other and the blade to which they are attached. In such |}, decided the t 
jast to adopt the plan of alteration proposed by 
cases the parte with little wear become loose and rickety, M. Gras, Captain of Artillery. The altered Chassepots will 
and depend only upon the small rivet at the top for their have a range of from one and a half to two miles. Ata 
security, In ordinary swords the blades and hilts, after hav- range of one and a half miles, tho bullet has force enough to 
ing been ground, filed, and polished, are taken into the/| patton against an iron plate. The accuracy of fire is very 
mounting shop. There the tang is placed in the grip. The satisfactory. 
hilt is fastened on by passing « rivet into the top of the grip, —+* 
and fantening it to the tang. The hilt is drawn over this The August Meteoric Shower. 
rivet, which passes through hole atthe top. It is then| In the vicinity of New York, clouds obscured the heavens 
filed and broken off at « short distance from the hilt. The | on the evening of August 10, and few observations of mete- 
rivet is then welted by being filed, and smoothed until it/ors were made. But we learn from a correspondent at 
has the appearance of an ornamental knob, forming an in | Martha’s Vineyard, Mass., that, near Edgartown, many 
tegral part of the hilt. These swords are now complete. In | beautiful meteors were seen. 
the mounting of best work, great care and skill are required. 
In the moun’ shop, a very ingenious tool is used, called a 
float. SC tas wk of Aad cheek eebees eo tame, DECISIONS OF THE OOURTS. 
with a series of blades alongitssurface. The grip is worked | United States Circuit Court.---District of Massachu- 
to and-fro on the float until it is eut to the exact size and setts. 


shape of the tang on which it is to be fixed. Great skill is|”°™S> Iotien vos envan sucus yeom untow is n@eeeet g 

















the swords are proved. Thisis done by placing the point of cera PB sy at Portland, Me., July 10, 1874.) 
the blade on the floor, and bending it backwards and for- winded 4 
wards. After it has stood this test, it is subject to another. ing the’ taatencrat the part tha th hy souks over tee ane wtreheer a ¥ Hire Fo U 


form, with the ends returned 
The workman strikes the blade strongly on a wooden block, | pressure on ‘the cork or wrod and connected’ sfentoner to hol more sooue, 
nsi it in ection with the specification in the 


both on the edge and back, and can tell by the ring whether patents i it is not necessary that th wire which forms the U should be re 
it is of true and perfect quality. By these tests the slightest before ihe turn: butt Js 3 suiict clent comoliance with the Arse cletmn of that 
re, in reverse direction from 
deed, would cease tho blade to'bromks | ante donee etn gerraed ta engin. orspeainen yf | 
, Would cause in the manner specified in the patent. the construction which I give to 

The scabbards are lined. In the ordinary sword, two thin soto Gres 9 claim can be n question that the defendant's contrivance 


strips of wood of the shape of the scabbard are placed on whether thesnrst shine ea raat te worn’ «for, consideration it 
either side, and they must fit so accurately that neither in | ¢ Gontrivance. The Allender contrivances wae fe, Neo Emetiog te the Albender 
drawing norin sheathing the sword must the slightest ob- sioner of bn: p hap volerenes ten csutivenee Like tee binae cant 


struction be perceptible. In the better swords, leather is used Se ate ee erro the 





in lining. exe! courte {thas been in existences e, and it has been renewed 
In the mounting and ornamenting of swords, any amount to eu stances [think Sa ~_ nthe aac 2 
of artistic work can be employed either on the blade, the hilt, cctton by = tet eetetace adjudtestions moe Of the So thea te 
or the seabbard. The rank of the officer is indicated in this FSeeST ps nen inn cy pins am 
coed bo teaiaeme would be to the of the plainctf’s 


manner, and naval swords are ornamented differently to Solon cn ae rae be tent been in existence 


| my on sok 
militery. The work put on presentation swords is often most | by the courts be it contest, and {tothe s bene of te dicat iat ta  Datentee 








alten oe tn apnoea ata fas a LT eae ncn 
A New Pavement, by Charles Pennington, of London, uhae Bot cxores any plan a8 he question which has been presented 
consists of a bed of concrete covered with an elastic layer, | before sald, 1 tink ‘the position in wine the Sonnet eee nave 


I think ee Feakeets wae yF at entitles the 
legal pre- 





{AUGUST 20, 1874. 


United States Circuit Court, Southern District of 
Ohio. 
PATENT BOILER FURNACE.—GIDEON BANTZ 08. JACOB ELSAS of ai. 
[In equity.—Before Swing, J.—Decided June, 1874.) 
Swe, Judge. 





The bill in this case alleges that at the mplatnant was the ori an 
first inventor of an “improvem ‘or bu ening. wet 
Tash, ” for which her veda tent y &, 2, 1858 ; that he surre ngered 

le arose panes tr ‘. obtained new —~* patent 
for we ed for seven competed tac une 2. 1st * 
The Dill then pr prage te pe X ey hms yk gy led to to account for and 
vi from 

z, vending, 0 or in KE Lag 3 patented imp alee ° ed 

It is claimed, by respondents, is no in .* because the 
combustion chaniber or none of the complainan ga ving a gyno. 
reserv: ba if th 1+ ndente Lgl not the reas the e07 bottom 9 t yas one 

) e m, but has o 
which is fiat and set inclined, and has @ wide throat instead of « nat- 


row one.* 
I think, however, that the leading idea of the compiainant is found 
combustion chamber or reservoir aye! in its relations ae the 2 
and boiler, for a particular , rather than in the particular 
form of the back or throat of such cham or reservoir. 


Decree for complainant. 


(John E. Hatch and Fisher & Duncan, for complainent. 
Jacob Schroder, tor defendants. } 


United States Circuit Court--District of Massachusetts, 


PATENT IABLE TRAY.—LUCY A. DOHERTY, ADMINISTEATBIX, 08. JAMES 
@. HAYNES. 
(In equity.—Before Clifford, Judge.—Decided May 29, 1874. } 

CLIFForp, Judge. 

Letters patent were granted to Nathaniel Waterman, on May 12, 1868, fo; 
an inventio = one oot an improved table tray or waiter, as’ fully de. 
scriber in th ification, and the recerd shows tnat the origina! Jetters 
patent were dbo surrendered eee reissued, as alleged in the Ln 
of complaint, an th: lainant is the sole owner of the descripe 
invention, as din the d patent on which the suit i: founded. : 
Various defenses are one up in ‘the answer, of which the foliowing are the 
only ones which require to be noticed: 

ret. That the tavention is not tental 

Second. That the person named in the original pate patent, Sad the patentee, 

wee ees ey and first bday t of i 





t reissued letters patent con banduleniiy obtained in 
violation of the rights of the pa mdent, and @ that the atent reissued 
“ covers more that was contained ” in the original paten 


Decree for complainant. 


(A. f Ranney, for complainant. 
D. Wright, for defendant.) 








NEW BOOKS AND PUBLICATIONS. 
AN ILLUMINATED HisToRY OF THE WORLD. 

We have lately received an educational novelty, which, after examina- 
tion, we can recommend to the notice of teachers and students as a valua. 
ble and useful aid to study. It is a chart, handsomely mounted and 
printed in colors, and in dimensions twenty-two feet long by thirty inches 
wide. [ts aim ts to teach the history of the world, biblical, ancient, medix- 
val, and modern, ranging over the entire period of human knowledge, from 
4004 B.C. to 1874 A.D., or 5,878 years of historic time. The plan adopted, 
which is a very ingenious one, is to represent the progress of time by a con- 
tinuous black line,which is divided into centuries, decades, and years. Par- 
allel with this are other lines, or streams, representing nations, and the 
division or flowing together of these indicates conquests, foundations of 
new States, and similarevents. The arrangement of the map Is such that 
the student sees at a glance tly the dition of the world at any given 
date; and by the aid of colors, pictures, and similar helps, he is given an idea 
of the progress of arts, names and succession of rulers, and similar facts 
important to be remembered. We need not point out the obvious utility 
of this remarkable production, since it is well known that, while a person 
may readily master the history of one people, he frequently, in taking up 
that of another nation, is at a loss to connect contemporaneous events, and 
hence the various records remain detached in his mind, instesd of uniting 
to form a single and detailed history of mankind. With the chart under 
review, such a difficulty need not be encountered, since the student, while 
at work upon the history of a single nation, need only glance at the map to 
be informed at once as to what the rest of the world was doing during the 
periods passed over, The execution of the work is Ment, and indicat 
an immense amount of labor and research on the part of the author, which 
should not go unrewarded. The length of the map necessitates its mount- 
ing upon rollers and arrangement in a@ neat frame, in which it is hung 
against the wall so as not to occupy more than three feet of space, suitable 
cranks on the ends of the rollers allowing the chart to be unwound like a 
panorama. The author is Mr. 8. C. Adams, of Cincinnati,Ohio. The price 


ig $15. 
MANUAL OF PATENT Law, with an Appendix upon the Sale 


of Patents. By William Edgar onds, Counsellor in 
Patent Cases. Hartford, Conn. : Published by the Au- 
thor. 
A concise and useful little book, explanatory of the patent law and 
practice. 
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Knventions Patented in England by Americans. 

(Compiled from the Commissioners of Patents’ Journal.) 
From July 22 to July 90, 1874, inclusive. 

ConszT CLasP.—J. P. McLean, Brooklyn, N.Y. 

ELEorric TELEGRAPH.—R. K. Boyle, New York city. 

ELEoTRO-MAGNETIC GOVERNOR.—J. M. Bradford, Portland, Me. 

FasTenine Szams.—J. W. Davis et ai., San Francisco, Cal. 

Favort.—F. Roach, Boston, Mass. 

Matrress.—G. N. Torrance (of Philadelphia, Pa.), London, England. 

NEEDLE-THREADING HooK.—H. Wells, Woburn, Mass. 

Or FRoM PETROLEUM.—H. W.C. Tweddle (of N. Y. city), London, Eng. 

PackING For BOTTLES, ETCO.—O. Long, Boston, Mass. 

REAPING Macutns.—W. A. Wood Company, Hoosick Falls, N. Y. 

Sarzty Lamp.—B. Tappan, Steubenville, Ohio. 

Soar Compass.—C. T. Pierson, Ramapo, N. Y. 

SpzcvuLum.—E. D. Pape, New York city. 

Stzam Pour.—W. Atkinson, Gardner, Il) 

Stee. Manvracrurs.—T. 8. Blair, Pittsburgh, Pa. 

Tarz Weavine Macuins.—F. F. Burlock, Birmingham, Conn. 

TRANSMITTING Music BY ELZcTRICITY.—E. Gray, Chicago, Ill. 


3 t a merican "wud £ rel u Baten. 


Improved Fireproof Root. 
Frederic J. Hoyt, Batavia, N. Y.— The object of this invention is to ren- 
der the roofs of buildings in blocks, or where built close to one another, 
not only waterproof but fireproof. The ordinary flat roof is built on 
an incline from front to rear, and is covered with a waterproof composi- 
tion. The front wall is extended a foot or more above the roof. The side 
walls and rear wall are brought to a level with the front wall, leaving 
spaces in the side walls near the top, for fitting in joists three feet apart, 
on which, from front to rear, strips of wood are fastened on edgewise, one 











der | fourth inch apart. This is covered with a waterproof composition, on top of 


which is placed two to three inches of loose gravel, screened so that none 


- | will pass through the openings into the lower roof. The water passing 


through this upper roof falls on the lower roof, and runs off by conductors 
arranged through the wal! and into the lower roof in the ordinary manner, 
which also serve as air holes to ventilate the space between the two roofs. 


Improved Lantern. 
Daniel Lordon, Fremont Center, Mich.—The bottom of the lantern 1s 
made double, with @ series; of holes connecting with a hollow space for 
purposes of ventilation, a chamber beneath the wick chamber, and a tube, 
connected therewith, which passes upward through the globe. An oil tube 
on the globe connects the oi] chamber with the wick chamber. A wick in 
the end of the oil tube may be adjusted to allow the oil to flow to the wick 
chamber fast orslow. There is an inverted funnel over an opening through 
the of] chamber connected with the tube by which heat is conducted down 
beneath the wick chamber. A strong current of heated air passes up 
through the opening, and is caught by the inverted funnel. The oil in the 
wick chamber is thus soon heated, and the burners consequently afford & 








such ag tar and tan berk. On this layer the blocks of stone Banypton Me Yovor unc tnat eae ey ed at of the 
are set, the crevices being filled with concrete. sevdamein $-1 Thurston for Sateen fT emninant. 


clear and bright flame. 
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Impreved Expansible Wedge. 
Robert Nesbitt, Franklin, Pa., assignor to himself and J. E. Tikiob, same 
place.—This wedge is composed of two tapering pieces, triangular in 
cross section, having the outer edge of each piece serrated to prevent 
withdrawal. A tapering screw engages with a tapering female screw, cut 
between the two parts of the wedge, and, when driven down, expands the 
parts. 
Improved Machine fer Perforating Paper. 

Lymen A. Upson, Enfield, Conn.—This invention consists of a seria! 
punching machine, for perforating duplicate sets of pattern cards for jac- 
quard or figured weaving, and for perforating figures or designs for other 
purposes, in which the punches are arranged so that, for making different 
patterns, some of them may be permitted to rise and not perforate, while 
others are held so as to perforate, the material to be perforated being 
moved against the punches. A perforated sexagon beam, t da card 
cylinder, working the pattern cards of the pavtern to be perforated, is 
combined with the punching machine, and is so contrived that the pattern 
cards of the pattern to be perforated or duplicated move keys (which act 
as stops to punches) from over the punches which are not to act, and allow 
them to rise and allow other keys to remain over those punches which are 
to act, and retain those in their working position ; or the operation may be 
the reverse of this, moving keys over punches which are to act, and allow- 
ing the keys for punches which are not to act to remain stationary. After 
each operation, there is a plate so combined with the working of the per- 
forated cylinder. and keys which act as stops to the punches, as to return 
all the keys to thetr first position for the selection from the whole by the 
next pattern card, and thus cause the perforation to be made in accord- 
ance with the pattern to be duplicated or perforated, whatever it may be. 


Impreved Sad Iron. 

Charles R. Rathbun and Henry Shaw, Worcester, Mass.—The iron has 
two holes bored in it close together, nesr the center of the top, in its longi- 
tudinal axis. said holes being slightly inclined from each other from the 
top downward. The standards are jointed together, and below the joint 
have the vertical portion fitted to enter the holes. Above the joint they 
branch apart wide enough to receive a wood handle, which bas a rod ex- 
tending through it, with a screw-threaded projection at one end screwing 
into one standard, and a square and round projection at the other end 
passing through & equare hole in the standard, and having the cam pivoted 
toiteend. The cam is arranged to press the standards toward the handle 
when turned downward, so as to cause the parts to bind in the holes, and 
thus make the handle fast to the fron. By releasing the cam. and shifting 
the round part of the rod into the hole of the standard, the rod may be 
turned to adjust the handle for holes, more or lees distant from each 
other, or of different sizes, and to regulate the binding pressure. 


improved Earth Auger. 

Dexter Page, Monticello, lowa.—The sand auger is provided with valves, 
which take up the loose substances fed by the cutters of the auger. A 
cylindrical bucket fits tightly to a rim of the auger, and slides by means of 
its conical top part on the auger shaft, to which it is firmly applied by a 
set screw. The conical top prevents the bucket from catching under the 
curb when working inside or under it. The load of the bucket is readily 
discharged at the top of the well by loosening the set screw and raising 
the bucket, the sand flowing instantly out between the auger and the 
lowerend of the bucket. When the bucket is filled with muddy water, 
the sediment closes every crevice in the bottom and makes the bucket 
therefore watertight. 


Device tor Keeping Steam Boilers Clear of Scale and Sediment. 

William O’Brien, Mattoon, [1l.—The scraping frame is composed of lon- 
gitudinal bars, having cross bars firmly riveted or bolted to them. The 
two cross bars at the ends of the frame are provided with eyes. Station- 
ary rods are attached to the sides of the boiler, which support the frame by 
means of these eyes. The frame, as a whole, is an arc of a circle of a diam- 
eter corresponding with the boiler. Scrapers are attached to the bottom 
of each cross bar, which, as the frame is moved back and forth, are placed 
so as to just clear the bottom of the boiler and scrape therefrom any sedi!- 
ment or scale which may settle on the bottom. This frame is operated 
from the front of the boiler by means of a rod, which passes through the 
head. 





Improved Riding Plew. 

John H. Payton, Rantoul, I1l.—This is an improved riding or sulky plew, 
so constructed that it may be readily adjusted to plow deep or shallow, or 
to turn a wide or a narrow furrov’, and may be easily raised from and low- 
ered into the ground. The cutter is rigidly connected with the axle, so as 
to be entirely independent of the plow, and so as to be held firmly to its 
work. 


Improved Gang Plow. 

Finley R. Crothers, Sparta, Ill.—This improved gang plow is 80 con- 
siructed that the plows may be readily adjusted to cut wide or narrower 
furrows. The tongue may be moved toward either side, to adjust it for 
three horses while keeping it parallel with the line of draft, and without 
moving the line of draft from the center of the machine. 


Improved Car Coupling. 

Theo. T. Shotwell, Osage, Iowa.—This invention relates to means 
whereby great simplicity, efficiency, and economy are imparted to the ordi- 
nary car pling, by dispensing entirely with the complication of parts 
now in use and dining a pling pin and crank shaft so that the former 
is held up by a weight orspring, yields to the pressure of an incoming link, 
and rises to lock the link as soon as the latter has ceased to bear upon it. 


Improved Bolt Heading Machine. 

Jamesand John Kennedy, Plainville, Conn.—This invention consists tn 
severa] important changes in the ordinary machines for making square 
necked bolts, whereby the machinery {s simplified and rendered less lable 
to accident, while much greater uniformity and excellence in the manufac- 
ture is attained. 








Improveé Car Coupling. 

Datly 8. Moore, Chicago. Tll.—This invention relates to that particular 
class of car couplings wherein each drawhead is provided with a horn over 
which the link is passed. The invention consists in novel means for auto- 
matieally coupling with such « device, and also in means whereby the 
drawhead may be better adapted to this mode of coupling. 


Improved Churn. 

Nathantel Ewing, Houston, Texas.—This invention relates to means 
whereby the deshers of plunge churns may be speedily, conveniently, and 
accurately adjusted to the quantity of miJk which constitutes the churning 
at any one time, and also whereby a detachable churn itself may be easily 
and securely fastened to a frame just previous to the commencement of 
the churning operatton. 


Surfacing Sheet Iron to Resemble Russia Iron. 

Jobn Stackhouse, Allegheny, Pa.—The sheets of ordinary fron of good 
quality are placed in packs of four sheets, and immersed in a solution of 
oxalic acid and water. When the iron is heated, the water evaporates, 
leaving a slight film on the surface of each sheet of tron, which is con- 
verted into carbonic acid gas. This gas combines with the iron, and hard- 
ens the surface. The surface of the fron is, consequently, left clean, and 
takes a high polish when sheets are rolled, the iron resembling the best 
quality of Russia sheet fron, 


Impreved Water Wheel. 

John W. Ross, Delphos, Ohio.—This invention relates to a turbine wheel 
in which the buckets are arranged to admit the water at an angle of ninety 
degrees, between a horizontal and a vertical line. The buckets are formed 
at the upper end on the inner curve of this dome-shaped chute rim, and 
they are concaved in cross section on a radius a little smaller then their 
breadth at the top. From the top they widen downward. so that from the 
quarter circle of the tep they increase to nearly three quarters at the 
lower end, where, by their spiral eurve, they come to the form of an 
Upright trough, from which they discharge the water directly downward. 
By this curved or dome-shaped form of the chute rtm and the upper end of 

ths buckets, combined with the concavejshape of the body of the buckets, 
the water Is delivered to the wheel, flowing direct and in solid columns, in 


Impreved Corn Drepper. 

Richard Peter Montague, Whitley's Point, Ill.—The frame of the device 
consists of two side bars and two cross bars framed to each other. To the 
axle is attached a cylinder, in which is formed a zigzag groove, the sides cf 
which are concaved to receive the ball pivot, which revolyes upon a bolt 
attached to the end of a lever, so that the said lever may be oscillated by 
the advance of the machine. The lever oscillates upon a long bolt, upon 
which is placed a coiled spring, which holds the said lever down to its 
Place, and the elasticity of which allows the lever to move up and down 
Upon the bolt as the device changes its position in passing over uneven 
ground. The forward end of the lever is pivoted to the dropping slide of 
the planter. ; 

Improved Harrow and Cultivater Teeth. 

Stephen J. Nason, South Berwice Junction, Me.—This invention consists 
in a double harrow tooth, pivoted so as to be self-adjusting and self-sbarp- 
ening. The teeth are made double, and the working parts are made in the 
shape of right angled triangles, placed with their inclined sides forward. 
The triangular parts are paralle! with each other, and are connected at 
their upper edges by a p'ate, which is pivoted at its forward part to the 
harrow frame. 





Impreved Damper. 

Matthew Howles, Hamilton, Canada.—This invention consists of a 
damper which is weighted at one side, and provided, at the outside of the 
pipe, with a notched disk keyed to the projecting end of the shaft. A 
sliding bar is guided in a case above the disk, and engages the notches of 
the same, so that the damper is retained securely in any desired position 


thereby. 
Improved Seal Dip. 
Benjamin F. Reinmund, Lancaster, Ohio.—This invention relates to and 
consists in means by which gas may be transferred from the retorts to the 
condenser or gas main, with great facility, dispatch, and convenience. 


Impreved W M 
George A. Newell, Wilmington, and John N. Stallings, Kenansville, 
N. C.—As the water boils, it is forced up the sides of the boiler and clothes 
holder, and through holes upon the clothes, which will soon become satu- 
rated. The squeezer, es it vibrates, expresses this water, which serves as 
& vehicle for carrying dirt into the bottom of the chamber, from whence it 
will fow back, through covered holes, to the boiler. This is continued 
until all impurities are eliminated from the clothes. 


Impreved Sewing Machine. 

Silas H. Hall, Ottawa, Kan.—The needle has its shank flattened on one 
side, the socket being of corresponding form; and a notch, in the side, 
receives 8 slide to hold it from dropping out when the set screw is loosened. 
The detachable head holds the needle so as to oscillate it a little, to adjust 
and line the eye properly. A set screw, for fastening the needle in the head, 
passes through a slot in a spring, hanging down from the needle bar, and 
prevents the head from turning too far. There is a clamp and a thumb 
screw, for fastening the presser to the presser bar by securing a stud on 
the presser in the eye of the bar, so that the presser may be changed with- 
out the use of a screw driver. There is a horizontal slide in a groove, in 
the side of the stationary arm, with a stud pin, which enters a curved cam 
slot and operates the needle arm. The slide is worked by crank on the 
top of a vertica) shaft, which is to be turned by a disk running against the 
driving wheel, to be turned by friction. 


Improved Center Piece and Cover for Cooking Steves. 

Mary L. Melville and John 8. Kidd, Brooklyn, N. Y.—It is proposed to 
construct pot holes in the top plate in clusters with one or more straight 
sides, according to the number of pots to be clustered together, and thus 
adjust them so that the whole of the middle portion over the hottest part 
of the fire will be covered by the pots, having flat sides and standing close 
together, and all of the available portion of the heat thereof will be uttl- 
ized. The invention also relales to hinging covers to the stove, so that 
they may be turned up and rest on the edge by the side of the pot, and 
thus save the labor of lifting them off and on the stove. The joints or 
hinges will be on the straight side ; and where two or more holes are used, 
the covers will be jointed to the cross pieces, so as to swing up between the 
pots. 


>? r= | 





Improved Wheel and Axle ter Vehicles, 

Sylvester H. Dailey, Olcott, N. Y.—The wheels which revolve upon the 
axle are made with wide rims projecting upon the outer sides, and having 
gear teeth formed upon their inner surfaces. The journels of the axle 
project upon the outer sides of the wheels, and are squared off close to the 
body of the said wheels, to fit into square holes in the center of bars, 
which are placed in vertical positions, and to the arms of which are at- 
tached gudgeons, upon which revolve gear wheels of a diameter equal to 
about one third the diameter of the wheels. The teeth of the lower wheel 
mesh into gear wheel which rans upon the journal of the axle, and is 
formed with a sleeve which extends out nearly to the end of the journal of 
theaxle. Upon the sleeve, close to the wheel, is placed a gear wheel, the 
teeth of which mesh into the teeth of the upper gear wheel. A spring is 
coiled around the outer part of the sleeve. By this construction, as the 
vehicle is drawn forward, the draft applied to the axle will act upon the 
upper part of the wheels, so that less power will be required to draw the 
machin; than would be necessary were the wheels constructed in the 
usual way. 

Impreved Feed Gage tor Printing Presses. 

John H. Pinks, Woodstock, Vt.—This invention consists of a pair of 
registering cages for receiving and holding the naper sheets to be printed, 
mounted on jointed arms which are pivoted to the tympan clamp, and so 
contrived that they can be shifted to hold paper of any size that can be 
printed in the press. 


Improved Clothes Dryer. 

Dennis L. Huff, Bay City, Mich.—There is a disk to which the arms are 
attached so as to radiate from the center, and by which they are mounted 
on the top of the post, to revolve horizontally. The ssid disk is provided 
with a spindle. This disk covers the socket in the post, and prevents it 
from filling with snow and water, by which the spindle would otherwise 
freeze fast in cold weather. To secure the arms to this disk, the ears on 
the upper side at the edge and the boss at the center are provided, and a 
hole is made through the ears and others through the boss, coinciding with 
them radially, descending from the ears to the center of the boss. On the 
under side of the disk are strengthening ribs, which unite in the spindle at 
the center. The post has strengthening ribe and s strengthening collar 
around it at the bottom of the socket, where it is subject to the greatest 
strain by the spindle. 


Improved Cotten Press. 

John Gramelspacher, Jasper, Ind.—The follower is attached to the cross 
head, and both are worked by rods. The latter are operated by levers and 
cramping pawls. There are also griping pawis for holding the rods {while 
the griping pawis let go. The cramping pawis are connected to the levers 
by a yoke, and they have a spring under them for throwing them up, so as 
to release the gripe on the rod; also to raise them for taking hold again as 
soon as the levers let go. The paws are coupled to the frame by the link, 
and held by a spring. so as to gripe the rods and hold them against going 
back. A yoke is provided with each griping paw! to hold it down against 
its spring and prevent it from griping when it is desired to raise the fol- 
lower. Bars are attached to the two sides of the press case, with holes at 
the slots in the sides of the case, to introduce rods above a quantity of 
pressed material, not enough fora complete bale, to prevent it from spring- 
ing up while the follower is raised to press in another portion. 


Impreved Barrel Head. 

Owen Judge, Carbondale, Pa.—The head of this barre) consists of four 
pieces: two principal pieces which are so much less than semicircles that 
they may be crowded from the middle to the right and left into the croze, 
and two short pieces of sufficient width to complete the head, but connect- 
ing and lapping at the center. The inner edges of the principal parts are 
beveled. The smaller pieces are beveled to fit this space, so that when 
their outer ends are placed in the croze,and they are forced down by the 
central bolt, they act Ifke a wedge to press the parts laterally, while mak. 
ing tight joints with them in the middle of the head. A nut plate is irmly 
attached to the center of an anchor piece. [nto this lock is screwed which 
forces down the pieces to s level and forms a tight head. 





which it is most effective. 


Improved Gas Regulater, 

Jules Anselme Crété, Corbeil, near Paris, France.—This i¢ a regulator 
for gas and other fluids, in which a ball is confined in a tube,through which 
the fluid passes, and rises or falls as the pressure is greater or less, thus 
obstructing the delivery. The apparatus consists of a chamber fitted on 
the gas burner, the water pipe, etc., and formed at its upper part with a 
central channel of definite section, on the inner surface of which grooves 
or recesses are formed, which increase the sectional surface thereof. 
The number and section of these grooves or reeesses is so calculated 
that, supposing the central channel to be obstructed, there will pass 
through the grooves (which constitute 60 many distinct passages leading 
to the burner proper, or to the water outlet) only a destred quantity of 
gas or water; or, in other words, the reguler delivery. The lower part of 
the central channel is conical, and the body of the regulator is so set that 
when the delivery of gas or water is shut up, a small sphere rests on a 
seat at a certain distance beneath the cylindrical portion of the channel or 
passage. The seat consists of two or three pins, which retain the sphere 
above the center of the inlet pipe without closing it completely, leaving 
around the same free passages, while the space between said seat and the 
grooved channel forms a cage or chamber, into which the sphere can rise. 
The operation is as follows: The delivery cock being shut, the sphere 
stands resting on its seat. If, now, the cock is opened, and the pressure is 
superior to two fifths of an ineh, the sphere then will rise, gad, getting 
near to the conical part of the fowl channel, will give access to the 
burner of only the quantity of gas passing through the grooves in said 
channel and the annular section existing between said sphere end the 
channel surface. Should the pressure increase, then the sphere wil!) nar- 
row more and more the annular space, so far as to completely annul it, 
and the gas will then escape only through th ‘ grooves, which are adapted 
for delivery of a volume of gas sufficient for the normal consumption of 
the burner. When the pressure eubsides, the inverse effect will be pro- 
duced, the sphere lowering and thus increasing the escape section. When 
the pressure gets beneath two fifths of an inch, the sphere will drop 
again to ite seat,and the gas will escape through the entire channel and 
its grooves. 

Improved Pocket Book. 

Daniel M. Read, New York city.—This invention consists in an improved 
fastening for pocket books, etc., in which « part of the main plate is mova - 
ble, and has teeth formed upon its inner edge to take hold of the catch at- 
tached to the flap of the pocket book. The sliding part has an arm, the 
ends of which overlap the plate to keep the said partin place. The siiding 
part is moved back by a knob to unfasten the catch, and is connected with 
the end of the arm by a pin which passes through @ slot tn the plate. The 
sliding part is held forward by a spring. 


Impreved Artificial Stone. 

Ernest L. R , San Francisco, Cal,—Thisis an improved process for 
indurating and removing the excess of moisture from artificial stones by 
the aid of heat and moisture. If the stone contains soluble silica, it is firat 
immersed in a solution of any of the compound silicates. The maximum 
temperature of the solution should be about 212° Fah. When the stone 
has been subjected a sufficient length of time to the action of this bath, 
the stones are removed and placed in a separate vessel. The stonesare next 
surrounded with an atmosphere of about their own temperature, which is 
moistened by steam, the object being to obtain a greater quantity of mois- 
ture in the atmosphere surrounding the stone than would result from the 
conversion of the moisture in the stoneto steam. After maintaining this 
moist atmosphere at a temperature long enough to convert the moisture 
in the stone to steam, the amount of moisture is gradually reduced, while 
carefully regulating the temperature. Artificial stone which does not con- 
tain soluble silice need not be subjected to the hot bath, but will be sea- 
soned and indurated by being subjected to the moist atmosphere and sab- 
sequent dry heat. By theabove described process the surface of the stone 
is speedily indurated, while heat and moisture are convenient|y conveyed 
to the mass, and by the use of the atmospheric treatment the obnoxious 
surface cracks, consequent upon variable shrinkage of the mass, and so 
frequently met with in artificial cement stones, are prevented. 


Transparent Fluid Compound fer Engraving Purposes. 

Frederick Diffany, Newark, N. J.—This compound ts used for engraving 
with the sand blast when a large surface is required to be cut away, such 
as in bracelets, watch cases, etc.,forexample. When it is destred to orna- 
ment a bracelet, the pattern is drawn with the compound, and such por- 
tions covered as may require to be left untouched by the action of acide or 
the sand blast. The piece of metal thus prepared {s set aside fora few hours 
until the compound stiffens, when it is ready to be treated with the sand 
blast, which will rapidly cut away all such parts left uncovered. The com- 
pound is d of b ine, ether, spirits of turpentine, india ru bber 
shellac, dragon's blood, mastic gum, and alkanet. 


Improved Medical Compound or Salve. 

James W. Miller, Leesburg, Tenn.—This invention consists of a com- 
pound composed of slippery elm bark, the plant known as life everlasting, 
mullein tops, and pure spring water. These ingredients are boiled down, 
then beef tallow, mutton tallow, English rosin, beeswax, and nesat's foot 
oil are added. By this method a healing salve is pro duced, whieh is a reme- 
dy for all descriptions of sores, wounds, bruises, etc. 

Improved Piane Ste ol. 
George A. Ramseyer, New York city.—The stan dard, which is supported 
at the ends in the cross barsof the stand, hasthe nut fitted on ft. The 
nut is provided with the branching arms, which extend above the upper 
cross bar and support the seat sufficiently above it to allowthe necessary 
play for it to be adjusted to vary the hight. A friction paw! holds the 
seat, by binding the nut on the standard, and is so arranged that the down- 
ward pressure on it by the standard causes it to gripe the standard and 
bind itfast. By lifting the seat up, the gripe of the paw) Is destroyed, and 
the seat may be raised without manipulating the pawi,but to lower the 
seat the pawl has to be held away from the standard. The seat may thus 
be adjusted much qu‘cker than with a screw, and without revolving it. 


Improved Manufacture of Friction Matches, 

José J. Machado, Havana, Cuba.—This invention consists of the preps- 

ration of the matches with a composition not liable to ignition, except on 

& prepared surface of amorphous phosphoruz,in such a manner that part 
of the match is covered with a slower burning composition,while the point 
or end is prepared with greater affinity to the surface for more repid igni- 

tion. The combustible composition is made entirely waterproof by dip- 
ping it into a solution of aleoho! and tannic actd. 


Improved Driving Rein. 

Stillman E. Mathews, Chaska, Minn.—This favention consists of reins or 
8 cord connected to them, arranged through the bit ring, around the bit 
and under the under jaw, from one side to the other,so that the strain 
tends togripe the jaw very firmly between the bit and the part passing 
under the jaw. By this means a powerful effect is produced on the horse, 
greatly interfering with his running. It is also proposed to connect the 
reins to the bit ring by other safety straps, to come into action in case the 
aforesaid cord breaks. 


Impreved Grain Separater. 
Fraok Johnson, Fredericksburgh, Mo.—To the upper forward part of 
the shoe is attached a board upon which the straw and grain are received 
from the thrasher. The upper part of the receiving board is stationary, 
and the lower part may be hinged to said upper part. The lower edge 
of the lower part is secured adjustably to the shoe. To the adjustable 
board are attached fingers about three inches apart, and two feet in length, 
slong which the straw slides while the grain drops through. To the shoe‘ 
below the fingers, is attached a frame, to which are attached short tongues, 
which enter grooves in the side boards of the shoe, so that the forward end 
of said frame may be adjusted higher or lower by shifting it from one to 
another of said grooves. The rear end of the frame is supported by 
bolts, which pass through the shoe. To the side bars of the frame are at- 
tached cross slats, which are arranged one inch apart, and the forward 
edge of each rear slat one balf an inch below the rear edge of the next 
forward siat. To their rear edges are attached wires about one quarter 
of an inch apart, and which project about four inches. The forward 
edges of the slats are made thicker and are beveled off, so as to sliow 
the grain to pass through, and also to give the blast of air a psoper direc- 
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Business and Personal. 


The Charge for insertion under this head is $1 a Line. 





Annealer Wanted—To take charge of the 
furnaces in a malieable iron foundry ; must be able to 
give reference, and state where and how long he has 
been engaged in the business, Address John H. Thomas 
ds Co., Dayton, Ohio. 


Wanted Address—Maker of coal conveyer. 
Sam’! M. Van Cllef, 27 Rose S8t., New York. 

Old Battery Zinc Eought—7c. per pound 
paid for old zinc battery plates. Parties out of town 
will please send the aboye stock C. O. D., and it will re- 
ceive rrompt attention. Thos. Binns, 843 Leonard St., 
Williameburgh, New York. 

Manufacturers of Scroll Saws, send circu- 
lars to J, A. Fieid, P. O, Box 802, Racine, Wis. 

Compound Propeller Pumps,for Mines,Quar- 
ries, Canals, and Irrigating parposes. Circulars on ap- 
pilcation to Hydrostatic and Hydraulic Company, 913 
Ridge Avenue, Philadelphia, Pa. 

To Manufacturers and Amateurs—Solutions 
for covering 9% kinds of metals wéth different metal, 
eitner by Electro Plating or chemical process, always on 
hend, with reliable direction for use. Address Alb. 
Lovie, 222 N. 4th St., Philadelphia, Pa 

The Taper-Sleeve Belt Pulley cannot be 
thrown out of belance—has no seys or key seats to mar 
hubs or iojure shafting—no set-screws to catch clothing 
or belting, or, in slipping, to ring shafting. One Pulley 
sent on trial to any part of the U.8. A. B. Cook & Co., 
Erte, Pa. 

A cheap and efficient receipt, and plain di- 
rections for removing scale from Boilers, and keeping 
them free, will be sent for 50 cents, by H. F. Henry, Box 
825, Pittsburgh, Pa. 

A Stationary Engineer wants a Situation ; 
will take charge of one or more Engines. Can give the 
best of reference. Address E. F. Shaw,117 South Second 
St., Philadelphia, Pa. 

Wanted—Agents to sell territory for Hoyt’s 
Fire and Water Proof Roof, noticed tn this week’s List 
of Patents. Address, with stamp, F. J. Hoyt, Bata- 
via, N.Y. 

Architects and Builders, send to Charles 
K.. Bril, %3 Broadway, for Catalogue of Photographs of 
New York City and Central Park. 

For Sale, Cheap—Second hand Machinist’s 
Tools. D. Frisble & Co., New Haven, Conn. 

Pattern Letters and Figures, to put on pat- 
terns of castings,all sizes. H.W.Knight,Seneca Falls,N,Y. 

We make to Order Iron and Steel Drop 
Forgiogs of every description. R. A. Belden & Co., 
Danbury, Conn. 

Wanted Agents Asbestos Felting Co., 316 
Front 8t., New York. 4 

A machine that actually pays its cost in 30 
days! Made by Hamphrey Machine Vo., Keene, N.H. 

4 H.P. Baxter Engine, Allen’s variable Cut- 
off, 11x24, Todd & Rafferty 18x42, 45 others, new and 2d 
hand,with Upright and Horizontai Boilers,Steam Pamps. 
&c., each fully warranted. Wilson & Roake, Water and 
Dover Sits., N. Y. 

A few copies of the Manual of Power for 
sale. Price $3. Address Sam'i Webber, Manchester,N.H. 

For Sale—Lathes, Drills, lot of Machine 
and Boiler Tools. W. McCollum, 833 Pearl St., N. Y. 

For Solia Wrong’ inen Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Steam Air Pump Wanted—A good Second- 
Haed Steam Air Pump, capsble of a pressure of at least 
# pounds. Address J. Barnard, 23 Sc. 8d st.,Camden,N.J. 

Button-Hole Worker—Patent for Sale— 
Sample worker sent for 75c. A. W. Webster,Ansonia,Ct. 

Wanted—Circulara and Price Lists from 
Makers of small Water Motors;, suitable for running 
light machinery. Address Porter Blanchard’s Sons 
Concord, N. H. 

Safe Investment.—For Sale—Big Muddy 
Coa), Timber, and Farm Lands. The whole or one inter- 
est in 716% Acres of the Big Muddy Smelting Coal Lands, 
in Jackson County, Illinois. Vetn Sand 6 feet in 80 feet 
from surface ; five improved Farms ,with 246 acres under 
fences; Timber,such as White and Purr Oak, Walnut 
Poplar, Ash; being 500 acres. The Timber alone will 
pay for the land. The St. Louts and Cairo Railroad runs 
through eaid lands, two miles from Murphysboro, the 
county po<t of Jackson County, [ll. Will sell the whole 
for $75 per acre, and take half or one third interest. 
Address Dobschatz & Abend, Owners of three Mines in 
St. Clair Co., Ilizois, Belleville, St. Clair Co., Ills. 

Deane s Patent Steam Pamp—for all pur- 
poses—-Strictly first class and reliable. Send forcircular. 
W. L. Chase & Co., % & 97 Liberty St., New York. 

Spinning Rings of a Superior Quality— 
Whitineville Spinning King Co., Whitinsville, Mass. 
Send for sample and price list. 

Wanted—The Manufacture of “Specialties” 
made mostly of Wood. Sayer & Co., Meadville, Pa. 

The Pickering Governor, Portland, Conn. 

Portable Engines 2d hand, thoroughly over- 
hauled.at « Cost. 1.#.Shearmau, 45 Cortlandt St., N.Y. 

The improved Hesdley Cat-off Engine—The 
Cheapest, t, and Most Economica! steam-power in 
the United States. Send for circular. W. L. Chase & 
Co., % & V7 Liberty 8t., New York. 

Mechanical Expert in Patent Cases. T. D, 
Stetson, 23 Murray 8t., New York. 

Gas and Water Pipe, Wrought Iron, Send 
for price list to Bailey, Ferrell & Co., Pittsburgh, Pa. 

For Fan Blast), Portable and Station- 
ary. Veystore Portable Forge Co., Philadelphia, Pa. 

Boilers and Engines, Second Hand. Egbert 
P Watson, 42 Clift 8t., New York. 

The “Scientific American” Office, New York, 
fe Atted with the Minieture Electric Telegraph. By 
touching little buttons on the desks of the menagers, 
signals are sent to persons in the various departments 
of the estabdlishmen:. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price #5. F.C. Beach & Co., 48 Brosdway, New York, 
Makers, Send for free illustrated Catalogue. 

All Fruit-can Tools,} erracute,Bridgeton,NJ. 
Brown’s Coal Quarry & Contractor’s A 
paratus for n= ge and conveying materials by whe 
cable. W. D. Andrews & Bro., 414 Water &t., New York. 

For Solid Emery Wheels and 
cabs apaeiatinss Gn, beme tans oor ea. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. 8. Lincoln & Co., ord, Conn, 


Hydraulic Presses and Jacks, new and sec- 
ondiand. E. Lyon, 40 Grand Street, New York. 

Electric Bells for Dwellings, Hotels, &.— 
Most refiable and cheapest Hot.i Annanciator. Cheap 
telegraph outfits for learners. ine’te for Private Lines, 
Gas Lighting Apparatus,etc. J.H.Hessin,Sc.Cleveland,O. 


Engines, Boilers, Pumps, Portable Engines 
Machinists Tools... Shearman, 5 Cortandt St N.Y. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor.of Plymouth & Jay,Brooklyn,N.Y. 

Price only three dollars—The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the worid on receipt of price, F. C., Beach & Co. , 263 
Broadway, New York. 

Rue’s “ Little Giant” Injectors, Cheapest 
and Best Botler Feeder in the market. W. L. Chase & 
Ce. .98,%. 9 Liberty Street, New Yors. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

Diamond Carbon, of all sizes and shapes,for 
drilling reck, sawing stone, and turning emery wheels; 
also Glaziers’ Diamonds, J.Dickinson,64 Nassau St.N.Y, 

Peck’s Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wightman,23 Cornhill, Boston,Ms. 

The French Files of Limet & Co, are pro- 
nounced superior to ali other brands by all who use 
them. Decided excell and derate cost have made 
these goods popular. Homer Foot & Co., Sole Agents 
or America, 2 Platt Street, New York. 

M , Wrecking, Pum , Drainage, or 
irrigating daa | sale mping, See advertise- 
ment. Andrew’s Patent, inside page. 





Automatic Wire R. RB. conveys Coal 
Ore, &c., without Trestle Work. No. 34 Dey street, N.Y 
A F. Havens ts Towns, Factories, Ho- 


tels, and Dwellings with Gas. 384 Dey street, New York. 
Best Philadelphia Oak Belting and Monitor 
Stitched. G. W. Arny, Manufacturer, 301 & 908 Cherry 
St., Philadelphia, Pa. Send for circular. 
Temples & Oilcans. Draper, Hopedale, Mass. 
Buy Boult’s Pane , Moulding, and Dove- 
tailing Machine. Send for ular and sample of work. 
B. C. Mach’y Co., Battle Creek, Mich.. Box 227. 












AY Se 

Te Bas OF Fs. PASSE XS (DENTS?) 

G. X. D. will find directions for removing 
stains from cloth on p. 171, vol. 80.—C, N. F. will find 
directions for preparing sumach on p. 71, vol. 30.—G.F. 
will find a recipe for printer’s ink on p. 154, vol. 30, and 
directions for galvanizing sheet iron on p. 59, vol. 24.— 
M. W.C. will find a recipe for gelatin (isinglass) cement 
on p. 27, vol. 30, and for cleaning brass on p. 102, vol. 25. 


J. 8. asks: How small a circle can a small 
locomotive turn on without causing iriction enough to 
overcome the power of 2one inch cylinders? The driy- 
ing wheelsare 4 inches in diameter and 6 ioches between 
each driver from center to center, and 14 inches from 
the hack driver to the forward truck wheel. The truck 
wheels are 4 inches from center to center. A. It will 
depend upon the play of the wheels on the track. You 
can strike arcs with different radii, and determine the 
question aftera few trials. By making the interme‘tiate 
wheels without flanges, you can turn the locomotive in 
& very sharp curve. 


R. M. says: The present method for saw- 
ing marble is with sand and water, acted upon by a soft 
iron blade. 1. Can the teeth of a steel biade be hard- 
ened enough to saw marble and stand the wear forany 
time? A. Ithas not been found practicable. 2. If this 
would not answer, how would it do to use the steel 
Diade instead of the iron,as we could put a great deal 
more pressure on it, and naturally do more sawing? A. 
There would not be any advantage, in our opinion. We 
believe the diamonds are the only cutters that are prac- 
ticable. 


J. B. F. R. asks: How long do you suppose 
&@ vacuum could be maintained if formed in an ght 
cylinder with a rubber leather piston? A. For ever,if 
thecylinder were perfectly airtight. 


J. H. A. asks: What is the rule for calcu- 
lating the blow of a steam hammer? We have a 300 lbs. 
steam hammer with a 5 inch cylinder and 12 inches 
stroke, working at a pressure of 100 lbs. to the square 
inch. What is the weight of the blow with the hammer 
working at full stroke? A. We do not know of any rule 
by which you can calculate this. 


R. G. R. asks: Can you inform me of a 
cheap tnod of ng the smeke, or part of it, 
from soft coal, inafurnace uncer two tubular boilers 
42 inches by 12 feet each? A. A common plan, which is 
frequently successful, is to admit air to the products of 
combustion, after they leave the furnace. Others ad- 
mitatr to the furnace, above the fire. You will finda 
great dealof interest, in this connection, in Mr.Charles 
Wye Williams’ works. 


V.A. says: I have lately had an argument 
with a friend on the subject of the ball dropped down 
a hole through the earth’s diameter. The subject, be- 
ing conjectural, cannot of course be submitted to ex- 








L.C. T. asks: With what tasteless compo- 
sition can I coat the inside of a keg to make it air and 
gas tight? Ihave tried rosin 8 parts to 8 of beeswax, 
melted and poured in, but without any goodeftect. I 
think that the heat from the composttion causes shrink- 
ing of the staves, which cannot be tightened after the 
composition sets or cools. A. Take an aqueous solu- 
tion of gelatin, about 1 quart of gelatin to 8 quarts of 
water. Heat the barrel and pour in the gelatin solution 
boiling hot. Revolve the casks several times until you 
are satisfied that the gelatin has reached every part of 
thecask. Drawoff the remainder. Allow the cask to 
become cold, Then pourasolution of tannin in water 
into the cask, in the same manner as the gelatin,except 
that during this process everything must be cool. Draw 
off the tannin solution and allow the cask to remain un- 
disturbed for two or three hours, when you have a solid 
coating, upon the inside of the cask, of tannate of gel- 
atin. 

How can I make root beer? To make root beer, take 
8 gallons of molasses, add 10 gallons of water at 60° Fah. 
Let this stand 2 hours, then pour into a barrel, and add 
powdered or bruised sassafras and wintergreen bark, 
each & 1b., bruised sarsaparilla root 34 1b., yeast 1 pint, 
water enough to fill the barrel, say 25 gallons. Ferment 
for 12 hours and bottle. 


J.T. P. asks: 1. How much greater would 
be the heat in a box, filled with steam through a perfor- 
ated pipe, with the pressure in the boiler at 40 Ibs. than. 
at20? A. Temperature at 40 lbs. would be 287° Fah. ; 
at 20lbs.,259° Fah. 2. Is there any instrument for 
measuring the heat in such @ box? A. The tempera- 
ture can be measured with a thermometer. 


J.B. R. asks: What is the best method of 
extracting tannic acid from new white oak wine casks, 
so as to make them perfectly wine clean? A. Ether is 
the best solvent, but being expensive you can use alco- 
holinits place, The alcohol can be used again, if puri- 
fied by distillation. 


L. G. D. asks: How can I prevent the bodies 
of butterflies and moths from becoming eily, and secure 
those that are already oily from becoming more so? I 
do not wish to cut out the intestines, as that makes the 
body look unnatural. A. Soak the insect in benzine by 
dropping the liquid upon its thorax, continuing this 
until the insect is thoroughly impregnated even to the 
tips of ite wings; then dry inthe wind. Pin the insect 
under a window raised afew inches, or any other place 
where a sufficient draft of air can be obtained. The 
moth should be placed with its head pointing inside, so 
that the inrushing air may blow up the feathers of the 
insect and prevent them from becoming plastered or 
stuck to each other. 


8. L. asks: Can you give me a simple pro- 
cess for making bone black or animal charcoal, used in 
the manufacture of biacking? A. Pat clean bones ina 
crucible, close, and expose to strong heat till calcined. 
Cool the crucible, remove and powder the contents, 
wash them in warm water, and dry. 


G. H. asks: What is the process of stain- 
ing glass, such as is used for church windows, ctc.? A. 
The different compounds for painting on glass are glass- 
es of easy fusion, colored with ground metallic oxides 
and laid on the glass with spirits of turpentine. 

Will light, in passing through such glass, assume its 
color and transmit it to any object upon which it may 
be reflected? Will liquids so transmit theircolors? A. 
Yes,in both cases. 


G. K. asks: How can I mix a cement that 
will harden under fresh or salt water, in 24 hours or less, 
and be of a hard anddurable nature? A. You do not 
state what use you want to make of the cement. There 
are several hydraulic cements ; the following is one: 
Powdered clay $ lbs., oxide of iron 11b., boiled oil to 
form a stiff paste. 


P. J. K. asks: I do not quite understand 
how itis proved that the earth is round, by viewing a 
ship on the ocean. The geography books say that the 
first partof a ship that is seen is the tip of the mast. 
How can this be,as watercannot be round, as it always 
seeks its level? A. Your ideaas to water “ finding its 
level” is erroneous, Water, by gravity, assumes the 
spherical form on the earth’s surface ; and the rotundi- 
ty of the earth can be demonstrated by the means 
you describe as well at sea as on land. 


R. 8.—The phosphorus light you mention 


is well known, and has been described in our columns. 


C. W. says: On August 3 a brilliant star 
was seen inthe west, immediately after sunset ; it was 
as bright as the sup,and gradually faded away till no- 
thing could be seen of it. What was it? A. Probably 
one of the meteors which are so very numerous during 
this month. 


J. C. 8. says: I wish to make some marine 
glue; in your excellent book of “ Instructions for Ob- 
taining Patents” you give directions for making the 
same, namely: Gum shellac 3 paris, caoutchouc 1 part; 
diseolve in separate vessels in ether free from alcohol, 
applying a gentle heat. An encyclopedia says, respect- 
ing ether: “Its odor is peculiarly powerful and pene- 
trating if inhaled, producing insensibility to pain, etc. 
Great care should be taken not to pour it out with a 
flame below it, otherwise an explosion of a dangerous 





verimental research ; but inasmuch as some of the well 
xnown principles of matter may be involved, we have 
agreed toabide by your opinion. He asserts that the 
ball, on arriving at the earth’s center and losing its 
weight, also loses its momentum, and will come to rest 
without passing the earth’s center. I am inclined to 
disagree with him on the ground that his assertion is at 
variance with the theory of conservation of force, and 
am of the opinion that the ball will oscillate for ever 
from end to end of the diameter,provided that friction- 
el or retarding media, such as air, etc., be excluded. 
Your opinion is respectfully sought on the question. 
A. We incline to your opinion. 


W. 8. B. asks: 1. Is the use of tobacco by 
smoking it injarious to the teeth? A. Yes. 2. If so, 
what part of the tooth does it first affect? A. It affects 
the upper part of the teeth, nearthe gums. 3. What ef- 
fect does it have on the brain, if any? A. There is no 
doubt that the use of tobacco has an ipjurious effect up- 
onthe brain. “Tobacco smoking excites an abundant 
secretion of saliva; hence some persons maintain that 
tobacco smoking aids digestion. Smoking acts on the 
intestines as a slight purgative, and no doubt a pipe or 
cigar smoked after breakfast is beneficial to some per- 
sons. Smoking to excess is no doubt a very harniful 
habit ; it disorders digestion, greatly lessens the appe- 
tite, produces much restlessness at night, and weakens 
both mifid and body. Chronic pharyngitis, and chronic 
dyspepsia in some instances, may be clearly traced to 
smoking in excess. Even amaurosis is said to be some- 
times produced by excessive smoking. K5lliker teaches 








that nicotine quickly paralyzes the brain and desti oys 
voluntary movement .”—( Ringer.) ‘ 


cter mightensue. Mixed with certain proportions 
of air, it forms a highly losive comp 4.” Imust 
confess that, in she face of the above, I should be afraid 
to use ether formaking glue until I hear further about 
it. A. If proper care be taken, the danger is small. 
Keep in airtight vessels in a cool place. Wecannot see 
the necessity of pouring the ether out with a fame be- 
neath it. 


W.A. P. says: Please give me a recipe for 
glue that will be tough and strong, to fasten emery to 
leather. A. Marine glue, made of shellac and india 
rubber dissolved in naphtha, will probably answer well. 
It is recommended by some to add a little milk to ordi- 
nary glue, in securing emery to leather. 


H.W. N. asks: Which goes the fastest, a 
shell boat pulled by two persons, using two oars apiece 
10 feet long, or one pulled by two persons using one oar 
apiece, 12 feet long, weights being equal? A. This is 
scarcely a matter of theory, but is oneof those ques- 
tions which should be decided by direct experiment. 


@. E. H. asks: Can a belt be laced so that 
the lacing will not be crossed on either side, and at the 
same time be strong enough to bold from pulling out 
on a belt that bas to be so tight as to be stretched on to 
the pulley by clamps? A. We think it is better for the 
lacings to cross. 


C. M. P. asks: How can I keep metal boxes 
from getting loose? Is there anything you can put on 
the tron before you run the meta) that will make the 
latter stick? A. Theiron should be recessed or pro- 
vided with holes to retain the Babbitt metal in post- 
lion. 











C. H. H. asks: What is wire drawing in a 
steam engine? A. Itisa reduction of the pressure of 
steam by contracting the ing through which it 





passes. 

How isthe hammer test applied to steam boilers? A. 
By tapping the boiler gently with alight hammer, and 
judging by the sound whether the iron has deterior- 
ated. 


B. asks: Is not an asymptote a line which, 
approaching a circle, continues to infinity without 
touching it? A. An asymptote is a straight line whic 
continually approaches nearer to a curve, but neve 
meets it. The straight line is continually dividing the 
distance between itself and the curve, so that, between 
two successive equal lengths of the straight line, the 
“istance between the curve and the straight line is only 
a fraction as great asit was before ; but as there wi!) 
always be some distance to divide, the two lines will 
never meet. 

Can two bodies approach each other from opposite 
directions in thesame line, without meeting? A. The 
possibility of the two balls continually approaching, 
and never meeting, might be conceived. Imagine them 
to be subject toa law by which the space through which 
they moved in one second was always half the distance 
between them at the commencement of that second. 
Then if the distance between them at any given point 
were 2 feet, it would be after 1 second, 1 foot; after 2 
seconds, foot; after 3 seconds, k foot; after 4sec- 
onda, % foot, and so on; and if the law were unchanged 
the balls would never meet. 


L. B. asks: Will a common cotton boat, 
usually called in South Carolina a mountain boat, pro- 
pelled by an engine instead of poles, be subjected to 
United States inspection, and be required to havea li- 
censed engineer aboard? A. Yes. 


A. W.S. asks: Having run an engine for 
two years, I want to learn to De an engineer. Can you 
tell me where to go to learn more of the business? A. 
You need shop experience and education. Cornell Uni 
versity furnishes both. You could enter a machine 
shop and employ your spare time in study. 


J.H.N. asks: What horse power steam 
engine is necessary to perform work on a farm, such as 
grinding. sawing,etc.? A. From 8 to Shorse power. 

What is the capacity, in the indicated horse power of 
a steam engine, of a two horse tread power, elevated 
and driven by horses, in the manner usually done by 
threshers? Thehorses are to be of medium size and 
capacity. A. From 8 to4 horse power. 


Lasks: A friend of mine affirmed that 
the revolutions of a wheel could be indefinitely in- 
creased by the use of a number of multiplying wheels, 
without increasing the motor power. I averred that 
this could not be done without increasing the motor 
power, for the weight of the wheels would counterbal- 
ance the rapidity of the motion; and that finally the 
mechanism would become so heavy that the number of 
revolutions would no longer be increased. Who is 
right? A. Every additional connection would require 
some power to drive it,and therefore your friend is in 
error. 


J. R.S.asks: Is it a fact that ice houses 
take fire by spontaneous combustion? If so, I would 
like a scientific explanation of thematter. I have no- 
ticed thatthere have been quite a number of ice houses 
burned this season, and that the cause was attributed 
to spont busti One was burned in Mas- 
sachusetts on the night ef July 31. The building was 
40x30 feet, with 20 fuot posts made as tight as possible, 
with no means of ventilation ; it was fliled to the plates 
with ice packed in fine sawdust. -The parties owning 
tlie ice hada quantity in anotner building packed in 
small hay: after using the ice that was packed in hay, 
they dried the hay and spread it upon the ice in the ice 
house. Four days after the building was discovered on 
fire, the fire bursting from the roof. A. We are not 
aware of any other case in which the origin of a fire in 
anu ice house has been attributed to spontaneous com- 
bustion, although the barning of ice houses is a some- 
what irequent event. Workmen so commoniy smoke 
pipes about their work that we would be inclined to 
attribute the origin of these unfortunate disasters more 
to this cause than toany other. We would he pleased, 
however, to receive from our correspondents any addi- 
tional facts bearing upon the subject. As to providing 
special means of ventilation for ice houses, we under- 
stand that it is considered by many essential to the 
proper preservation of tLe ice to do so, 


8.E.J.says: If we have a plane surface con- 
taining a square foot or yard, how much more pressure 
will there be onit when it is placed so that the wind can 
blow square against it,than when it is placed at an angle 
of 20°, 30° or 45° to the wind? A. Experiments have 
not been safficiently extended to enable this question 
to be answered exactly. Robins and Borda’s experi- 
ments, however, seem to show that the pressure on 
oblique surfaces varies nearly as the sine of the angie 
of incidence, 


C. D, says: Please give me the number of 
figures that it requires to make a billion. A friend says 
that 3,750,340,240 stand for three billion, seven hundred 
and fifty million, three hundred and forty thousand,two 
hundred and forty ; and by consulting the arithmetic I 
find that he is right: but when I go to Webster, I find 
that it requires a million of millions to make a billion, 
which would be 1,000,000,000,000, or 18 figures. A. In 
French numeration, commonly employed in this coun- 
try,a billion is a thousand millions. In the English 
numeration, as given by Webster, a billion is a million 
millions; and the first example, read by the English nu- 
meration, would be three thousand seven hundred and 
fifty mill'ons, three hundred and forty thousand, two 
hundred and forty. 


A. L. K. asks: What are the three and five 
cent pieces (now in use) composed of? A. Three 
fourths copper and one fonrth nickel. The five cent 
piece weighs 77°16 grains; and the three cent, 90 grains. 


G. A. says: J. 8.8. says that he runs one 
pair of burrs(or rocks, ashe calls them) on 40 Ibs. of 
steam. I shouldlike to know the size of his boiler and 
engine, also the size of stones, and kind and quality of 
work done. Ihavea tubular boiler, 10 feet long and 4 
feet in diameter, with 72two inch tubes, with a grate 
surface of 16 square feet. The engine has two cylioders, 
5% Inches bore x12 inches stroke, running 105 revolu- 
tions per minute, cutting off at & stroke. We cannot 
run with 40 Ibs. of steam ; with 60 Ibs., we cannot grind 
over 100 bushels of corn in 10 hours into feed meal. I 
think we have agood boiler. The engine will not give 
us the amount of power we want. Will you give us your 
opinion, and will J. 8.8. further explain his case? A. 
It might be well to run your engine faster. A good en- 
gineer could readily ascertain whether the machinery 1s 
doing as well as it should. We should be glad to hear 
again from J.8.8., in answer to the present corres 
pondent’s inquiries. 











AUGUST 20, 1874.] 





Scieutiti 


American. 





139 





C. J. W. asks: 1. Given a set of four boil- 


ers, placed side by side; the steam is taken from each 
through a 4 ineh pipe which is carried directly to the 
front and connected with a 6 inch pipe runniog parallel 
with the fronts. From about midway between the ends 
of this last, a 6inch pipe 1s taken to theengine. The 
total distance from the boilers to the engine is about 7 
feet, and in this distance there are four right angles, 
The steam drums and pipe are all exposed to the air. Is 
there greater condensation on account of the right 
angles? If 80, ts it appreciably greater? A. Yes, to 
both queries. 2. Is the condensation probably much 
greater on account of exposed eonditton of drums and 
pipe? A. Yes. 

M. C. H. asks: As to the relative proper- 
ties of airand steam, which is the most compressible, 
that is, the most elastic? If two boilers were charged, 
one with steam and the ether with air, each compressed 
to a pressure of 1001bs. to the square inch, and one of 
two engines of the same size be attached to each boll- 
er, which would give the greater number of reyolu- 
tions, everything else being equal? A.If utilized to the 
best advantage, the steam would give the greatest 
number of revolutions, since it can be condensed,while 
air is a permanent gas. 

0. 8. asks: Suppose a bottle, weighted 
with shot and so adjusted as to submerge it one inch 
below the surface of the water, be made perfectly tighr, 
would the bottle continue to sink, until it reached the 
bottom; regardless of the depth, or would it find its 
equilibrium, and remain suspended between the bottom 
and surface? A. The bottle would continue to sink as 
long as its weight was greater than that of an equel 
vyolame of water; when the two became equal, then the 
bottle would come to rest. 


§. 8S. says: I have two wells, 436 feet apart. 
Which is the cheapest way to arrange a wjndmill to 
pump the water of both wells with one pump? One 
well is 20, the other 25 feet deep. A. About midway be- 
tween the two wells, but far enough away from the cen- 
ter, towards the deepest well, to compensste for the 
greater lift. 


R. H F. says: On p. 101 of your current 
volume, the following passage oecure, in reference to 
making screw dies: “ Make an allowance for shrinkage 
in hardening, for all holes shrink in hardening.” This 
I believe to be erroneous. Let some of your young 
readers test it; it may help to teach them methods of 
carefulinvestigation. Take good steel, soft, and drill 
a hole accurately in it; take the same steel in the same 
condition (not having heated it meantime) and fit close- 
ly and very accurately the hole thus made, harden the 
steel with the hole in it, and apply the round steel in 
the hole; if it willnot enter at ail, it is clear that the 
metal containing it bas expanded inwardly ; if it enters 
as before, otherwise. Now harden the eteel that has 
been fitted in the bole, andit will be found not to enter 
the hole, whether the metal of the latter be hard or 
soft. Suppose that steel of proper dimensions be given 
eneven and finished surface, and a true and delicate 
circle be drawn thereon ; then let the steel be hardenea 
and the diameterof the circle be remeasured. The re- 
sult, no doubt, would be an enlarged diameter, and that 
in consequence of the tension of the metal within the 
circle. I believe that, if no metal were there, the circle 
would be unchanged; otherwise, if the circle were di- 
minished, it would be contraction of the metal about 
the margin of the hole, not expansion in bardening. 
A. If au inch hole be bored in a piece of soft iron or 
steel, and the tron or steel be then hardened, the hole 
will be less thananinch. If a piece of round iron or 
steel, an inch ia diameter and 6 inches Jong when soft, 
is hardened, it becomes more than an inch in diameter 
and morethan 6inches long. A circle described on 4 
solid face would enlarge from hardening; but if the 
metal were cut away round the inside of the circle,'t will 
then become smaller. It is obvious that in the one case 
the metal inside the circle expands and forces the circle 
outwards.therefore enlarging it ; while in the other case, 
there being no obstacle to the metal finding room to ex- 
pand inwards, it does so. 


E. H. M. says: I have in daily use twelve 
tanks (or, more properly, casks), holding about six hun- 
dred gallonseach. They are built of best Michigan two 
inch oak, and are used for receiving spirits, about proof 

n strength, They oftentimes leak, What is your opin- 
fon of an application of paraffin outside, and what 


M. A. W. says: There are several marks on 
my face, the result of scratching while having the 
smallpox at the age of 7. My age now is 19. I have 
outgrown many of the marks, but the remaining ones 
give my face a somewhat rough appearance. Is there 


any possible way of removing them? A. Age is the 
only remedy. e 


R. H. P. says: If I dissolve 1 1b. of Malac- 
ca tin in muriatic acid, and then precipitate the tin with 
zinc, howcan Irecover or bring back the prectpitant 
to metallic tin? Can it be done in a lead crucible, and 
at what temperature? A. Precipitated tin can be re- 
duced in a graphite crucible by mixing it with cyanide 
of potassium and a little carbonate of soda, and cover- 
ing the charge with a layer of common salt. The fire 
should be a brightred and the crucible should be left in 
% to 30minutes. Tne sample sent is not precipitated 
tin. Two assays of the sample were msde, and failed 
to obtain tin ; but instead, obtained fron, Are you sure 
about its being Malacca tin ? 


W. 4H. K. Jr. asks: What ought to be the 
thickness at top and bottom of two square brivk stacks 
respectively 100 feet and 140 feet high, each having an 8 
feet square flue forthe entire hight? A. For the 100 
feet stack, make the walls 3 feet thick at bottom and 16 
inches thick at top;and for the 140 feet stack feet 8 
inches thick at bottom and 16 inches thick at top, the 
brickwork being of hard brick and cement mortar. 
— answer was incorrectly given in our last issue. 
—Eps } 


J. W. M. asks: How can I fasten ornamen- 
tal center pieces, made of plaster of Paris, on to plas- 
tering? A. Stucco center pieces and ornaments of all 
kinds are put up after the second or brown coat of plas- 
tering—and sometimes the finishing coat—is put on. 
Make a number of holes in the plastering down to the 
lath, and then fill them with white mortar, gaged or 
tempered with plaster of Paris; wet the ceiling well, 
and ornaments, at bottom; you can then stick them on 
with the gaged mortar as you please; andif well bedded 
into it, they will adhere. Clean off all loose mortar 
with a plasterer’s brush and plenty of clean water, af- 
ter they are set. 

How can I polish plastering, when the last or white 
coat is of lime and plaster of Paris? A, In hard finish- 
ing walls, plasterers use an oleaginous substance called 
“elbow grease,” by which they imply that the polish ts 
put on mainly by much and hard troweling. Use clear 
washed white beach sand tn your finishing coat of lime 
and plaster; take your brush in one hand and your 
trowel in the other: first apply clean water and then 
follow it with the trowel, and repeat until the plaster 
sets and shows a poiish. 


J.P. asks: Has a common underground 
cistern, well secured with the best of hydraulic vement, 
ever been tried as a receptacle for wine? When the ce- 
ment is well set, would it be detrimental to the wine or 
the wine to the cement? A. We are not aware of any 
instance of the kind, and would not advise you to try 
it. The value of wine depending so much upon a cer- 
tain delicacy of flavor,it would not be safe to subject 
it to the action of the crude msterials of which such a 
receptacle would be made. 


W. G. R. asks: How can I test the effect of 
frost upon samples of artificialstone? Can I do it with 
sulphate of soda? A. Experiments of the kind referred 
to have been made by Professor C. F. Chandler, of the 
School of Mines, whom you may address at East 49th 
street, corner Fourth avenue, in this city. 


C. M. M. asks: 1. How ruch power will it 
take to runa 24 inch planer? A. It depends a great 
deal on the speed at which you wieh to run the ma- 
chinery, and the depth of cut. It would be well to al- 
low at least i0horse power. 2. How much power is re- 
quiredtv run acommon wood lathe for turning table 
and bedetead turnings of walnut and maple? A. Allow 
2horse power. 3. How much pewer is required for 
running 8 16 inch circular saw for ripping? inch white 
oak plank? A. Allow 15 horse power. Of course, you 
can use a great deal more or ies#,as you desire, in each 
case. 


W. P. asks. What size and power of boil- 
er would it take to hest with steam 4 rooms of 7,000 cu- 
bic feeteach? Are 2} feet radiating surface sufficient 
per hundred cubic feet of room? A, Under ordinary 
circumstances, a boiler that will evaporate from 1\ to 
1 ecubie feet of water per hour ought to be lerge 





method would you suggest for an inside lication, to 
be put on without taking end or head out? Would 
satisfactory result be reached cy placing sufficient par- 
affia in at the bungand roj'inz= ‘he cask about till the 
materialis wholly taken ».»? 5< «:.y remain in the cask, 
would the paraffin combi«: \t' “he spirit or give it 
any flavor? Isitsolid or yaa? If the tormer, how 
shall I manage for tbe purpose named? A. Paraffin at 
ordinary temperature isasolid. It melts at 45° to 66°. 
We think it would be best for you totry an outside coat- 
ing of paraffin on the parts which leak. It would be 
difficult to line the inside without taking out the head 
To apply the paraffin, melt it in an iron vessel and pour 
on the parts to be treated; then use a hot piece of iron 
to rub the cooled paraffin down smooth. 


E. L. 8. asks: Why does the German stu- 
dent lamp flicker, even with a new wick? A. You do 
not use the best of kerosene. These lamps absolutely 
require it. 


J.C. E. asks: Is it beneficial to a heavy 
rabber belt to keep it well coated with paint? A. I: 
will be decidedly injurious, causiag the belt to crack 
and eventually to tear. 


G. B. 8. asks: What is the principle of the 
lactometer? Isit anything like the hydrometer? If 
not, in what respect does it differ? A. Hydrometers 
are of two classes. 1,of constant volume but variable 
Weights; 2,of constant weights but variable volume. 
Hydrometers of the first class are used to determine 
Specific gravity. Hydrometers of the second class (ot 
which the lactometer is one) do not determine the spe- 
cific gravity, but merely show whether a liquid is more 
orless concentrated. Pure milk is Mable to great 
Shanges in strength (owing to change of food, wet, 
damp weather, etc.), so that the lactometer is not to be 
relied upon to detect adulterations. 


J.M.T. asks: 1. Are resonators made as an 
article of trade? A. No, not in this country; they can 
be obtained at Munich, 2. Have they any definite form? 
A. They generally have a globular shape, resembling in 
their external forma small mortar. 8. Should they be 
constructed of any particular substance ? A.Helmholtz’ 
resonators, one of which may be seen at the Stevens In- 
stitute, Hoboken, are made of plaster of Paris. 4. Is tt 
the mass of air contained or the column that causes re- 
Sonance? A. The enclosed air is the sonorous bedy and 
the substance of the globe has scarcely any infiuence on 
the tone. It isthe volume of air which causes reso- 
Rence, 5, Should the opening be of any specific size? 
A. The opening should havea definite size 


F. H. asks: 1. On a tramway, 1,400 feet 
long, willa full wagon, weighing 10,000 Ibs., have suf 
fictent tractile force to pull up tne emphy one, weigh- 
{ng 2,000 lbs., if the incline is only 1 in 400? A. Yes, if 
properly arranged. 2. What power of engine would be 
required to convey (by means of endless wire ropes) 
these full wagons, bringing them on the return, empty ? 
A. About 10 horse power. Your other questions are of 
purely personal interest,and you should apply for an- 
swers to manufacturers and dealers. 


H. B.asks: How many cubic feet gas would 
be required to lift one pound weight? A. Taking it 
for granted that hydrogen gas is meant, it willrequire 
about 14 feet of nearly pure gas, as from the action of 
zinc upon acidulated water. Of common street gas 
(carburetted hydrogen), it would require about 30 feet 
to lift one pound weight. 

What would have to be the size of a vessel to contain 
2% cubic feet? A. Aspherical vessel (balloon) about 8 
feet 4 inches in diameter will hold about 20 feet. 


F. Y. asks: What will remove tan from the 
face, bands, and other portions of the body without in- 
jury to the skin? A. Take of corrosive sublimate 5 
grains, muriatic acid 80 drops, lump suger 1 02z., alcoho! 
2ozs., rose water 7 ozs.; agitate together till all is dis- 
solved. Apply night and morning. 


M. 8. H. asks: In boiling (or in keeping in 
hot water below boiling point) tinned articles in lye 
water to remove rosin, etc., the tinning sometimes be- 
comes colored orstained dark, like lead. Can this be 
prevented by anything in solution in the lye water (that 
will not stain silver), or is there any simple way ot 
brightening up the tinning. otherwise than by polish- 
ing? Could the darkened parts be varnished by some 
bright colored lacquer that would give it a nice appear 
ance? A. We have tried the experiment of boiling the 
tin with rosin in lye water; but the tin was not discol- 
ored. We cannot say, without having suitable speci 
mens of the discolored tin, what would remove the 
stains in the way you desire, 


J. F.asks: Is there any agent except per- 
oxide of hydrogen (which [ uot obtain) Dethe ap. 
plication of which the whites ot paintings (particular 
ly watercolors) which have been blackened by sulphur- 
etted hydrogen gas may be restored without injury to 
the material on which thiy are painted, or to those pig- 
ments with which the white lead is associated? A.Per- 





oxide of bydrogen is the only thing we have seen re- 
commended for the purpose. 





C. G, B, says: Please give me a full de- 
scription of Robi *¢ ane ter, the size of wheels 
and number of teeth and pinions, also the sizeof cups, 
as used in the United States signal service. A. Bobin- 
son’s anemometer coosists of 4 metallic cups in the 
form of hemispheres, on 4arms at right angles. They 
are supported 80 as to turn freely about a vertical axis. 
The plane of the base of each cup is perpendicular. The 
action on the convex surface is lees than on the concave 
surface, hence motion is produced. Making no allow- 
ance for friction, the center of each hemisphere moves 
with \ of the velocity of the wind. An endilees screw 
on the vertical axis gives motion to a series of wheels 
whichscan register the wind's progress to 1,000 miles. 
Toe anemometer used by the United States signa! ser- 
vice is essentially Robinson's, but the special arrange- 
ment of the wheels, etc., is a patented improvement. 


C. F. C. asks: 1. What are the proportions 
used to sensitize the collodion for taking photographs 
by the new method, without using the silver bath, and 
also the best developer and fixing solution? A. The 
following are the proportions of the materials as 
given by Colonel Stuart Wortley in his new dry plate 
process, wherein the usual bath fs dispensed with: Plain 
collodion 1 oz., pureanhydrous bromide of cadmium 7 
grains, nitraie of uranium 90 grains, nitrate of silver 18 
grains. To purify the nitrate of uranium: Dissolve one 
part intwo parts of ether,and let stand for some hours. 
The water of crystalizetion in the uranium wil! fall to 
the bottom, leaving a top layer of pure uranium, and 
it is this top layer which is used for the preparation of 
the emulsion. It is desirable that this purified uranium 
should have an acid reaction ; and if it hasnot, add to it 
aminim or two of acidper ounce. Nitric acid isto be 
preferred, taking great care not to use toomuch. A 
strong sikaline developer is to be preferred. If very 
sensitive negatives are required, or very rapid develop- 
meant, use bromide in the developer in minimum quan 
tity; if, on the contrary, you wish to be slow and sure, 
use plenty of bromide and take time for development. 
rhe light in the room must be as orange as possible, 
More so than for the wet process. The following is the 
composition of the developer: Carbonate of ammontum 
solution (ninety-six to the ounce) forty drops; bromide 
of potassium (same strength) ten drops; pyrogallic 
acid solution, alcohol (same strength) twenty drops: 
water,one ounce. 2. [am at a loss to produce good 
sensitive paper; please to tell me how it is albumenized 
and how to fume it. A. Te albumenize paper: Take 
chloride of ammonium 200 grains, water 5 fiuld ozs., a)- 
bumen 15 fluid ozs. Take the albumen from nearly 
fresh eggs, taking care not to break the yolk, Mix the 
ingredients and beatintoa froth. Skim off the froth as 
it forms and place ina flatdish to subside. When the 
froth has partially subsided, transfer it to a tall and 
narrow jer, sndallow to stand for several hours, that 
the membranous shreds may settle to the bottom. Then 
pour off the upper clear portion, which will be fit for 
use. To apply albumen, pour a portion of the solution 
into a flat dish tothe depth of \ inch. Then take a 
sheet of paper by the two corners, bend it into a curved 
form, convexity downwards, and lay 't upon the albu- 
men, lowering the corners. The upper side femains dry. 
Allow the sneet to remain one minute and a half, then 
raise itand pinup todry. To render the paper sensi- 
tive: Take bitrate of »llver 90 grains, distilled water 1 
oz Lay the sheet upon the solation in the same way 
as described for albumen ; $ minutes is sufficient con- 
tact for thin paper, and 4 to 5 minutes forthick. Final- 
ly hang up todry. 3%. Can positive pictures be taken on 
the glass with the same process as negatives? 1 would 
not trouble you with these questions, but, living in the 
Sandwich [slaods, I am so far removed from civilization 
that it is difficult to obtain books, and the ScrzenTIFIC 
AMERICAN is my constant companton. A. Collodion 
positives, taken directly, need an image which is feeble 
though distinct. Iodide of silver is substituted for 
chloride, and a developingagent isemployed. The sur 
face of the reduced metal must be whitened as much as 
possible. The developer should consist of sulphate of 
fron. To produce a dead white tint, use with acetic 
acid. The addition of nitric acid to sulphate of tron 
modifies the development, making it more siow and 
gradual. Too much acid must not be used. It is best 
that the nitrate bath should be acidified by nitric acid 
instead of acetic acid. It should be tolerably concen- 
trated. In regard to the collodion, if it is the ordinary 
todized collodion, it should bave some brom:de added to 
it. . The operator must be guided by the aspect of the 
developed image as to the necessary quantity of bro 
mide to be added. If the high lights appear too denee, 
more bromide must be added. If, however, the positive 
is gray and feeble, and this is not due to over exposure, 
the preportion of bromide may be reduced. 





A correspondent sends us the following ze- 
cipe: “ Blacking consists of a black coloring matter, 
generally bone black, and substances which acquire a 
glose by friction, such assugarand oil. The usual way 
is to mix the bone black with sperm oll, sugar, and mo- 
lasses; a little vinegar is then well stirred in, and 
strong sulphuric acid is gradually added. The acid,act- 
ing on the ealts of lime in the bone black, produces eul- 
phate of lime andasoluble acid phosphate; the sul- 
phate forms a tenacious paste with the other ingred!- 
ents, which can be spread very smoothly; the oll serves 
to render the leather pliable. This forms a liquid biack- 
ing: paste blacking contains less vinegar. According 
to Liebig, in Germany blacking is made as follows: The 
bone black is mixed with one half ite weight of mo- 
lasses,and one eighth its weight of good olive ofl; to 
which are afterwards added one haif its weight of 
hydrochloric acid and one fourth its weight of strong 
sulphuric acid, mixed mp with water to an unctuous 
paste.” He asks: Is not the acid bad for the leather? 
A. Bone black consists of carbon 10 parts, phosphate of 
lime 84 parts, carbonate of lime6parts. Assuming the 
bone black to equal 100 parts, the hydrochloric acid 50 
parts, the sulphuric acid 25 parts: there wil’ remain 5 
parts of acidnot taken up by the bone biack. These 5 
parts will be held in solution by 50 parts of molasses, 
and 12°5 parts of olive ofl, and water enough to make an 
anctuons paste. By this great dilution, the acid loses 
all power to damage the leather. 


. W. H. 8. asks: 1. How can I make white 
linen orcotten waterproof without discoloring the fab- 
ric or covering the texture? A. Pass the linen through 
a hot solution of weak glue and alum (1 oz. of alum to 
2qts.) with a few pieces of soap added. 2. How can I 
make an adhesive substance that will not discolor white 
linen? a. Use white giue. $8. What kind of varnish 
or other transp t subst will give Mnen a dura- 
ble and finishing polish? A. A little paraffin added to 
etarch will give it a brilliant gloss. 

M. 8. says: Ihave a 12 inch belt (double 
thickness) connecting shafts 40 feet from center to 
center,with an idler 4 feet 8 inches from the driven shaft. 
What amount of power will I gain by putting the idler 
half way between the two shafts? A. Unless the belt is 
very stifi and unyielding, we do not imagine thet there 








will be any sppreciable gain, 


H. P. asks: Do you think the moon has 
anything to do with rain? A. Wehave no conclusive 
evidence that the moon has anything to do with rain 
orimany way effects the weather except perhape in 
tending to ceuse the disappearance of clouds under 
full moon. 

Is there any danger in teating a boller by filling it full 
of water and then slowly heating it? A. This te a 
method that we have frequently recommended. 

What isthe best color for painting the cylinder and 
steam chest of an engine? A. There is a black varnish 
made from minera! oi] that seems to answer very well. 


L, B. asks: Which way will a moving rail- 
road car be brought to e standstill the quickest, by ap- 
plyingthe brake tight, allowing the wheels to revolve 
or by applytag the brake so that the wheels will stop 
revolying and elidealong on the reile? A. The former 
way. 

G. P. 8. asks: Are there any self-switching 
engines in use? A. Not that we know of. 

Is water compressible by freezing? A. Itexpands. 

What is the velocity of a gale at an elevation of 100 
feetavove the surrounding country, and what is the 
pressure persquare foot? A. Velocity about 50 miles 
ap hour, and force more than 12]bs, per square foot. 

Are there any self-ranning solarcameras in use? A. 
Yes. 


C, A. asks: Whatis the highest speed ever 
attained by any locomotive or train in the United 
States? A. Probablynot much more than 60 miles an 
hour, though there are accounts of much greater speed. 

Ie the dummy engine used toa great extent through- 
out the State of Pennsylvania, and what is the usua 
speed? A. Itis not very extensively used. The speed 
is from 18to 15 miles per hour. 

Is there any difference in the speed of the locomo- 
tives of this country and Europe? A. The average 
*peed of express trainsin England is, we believe, great- 
er than in the United States. 


J. R, F, asks: In conversing about the Cat- 
(line process for making wrought tron, practiced in 
Northern New York, I was told that the workmen be- 
lMevedthat the iron necessarily contained silver; and 
thatif thesilver were extracted by means of a load- 
stone, the fron was thereby rendered worthless. What 
(es the origin forsuch a belief? A. We never heard o 
this theo! y before. 


8. L. W. asks: I was once operating a 
plato «lide valve engine, with pendalum governors. I 
would sometimes check up the speed, which then would 
ran 60 slow that the governor would not have any ef- 
fecton the engine. Having one cylinder cock open, 
the steam would rush out of it at intervals and the 
speed would increase as if the governor valve were in 
motion. Was this caused by the eccentric valve not 
being set correctly? A. This te very common with 
many governors which are not sensitive enough to pro- 
vide for great and sudden variations in work. There 
does not seem, from your account, to be anything 
wrong to the setting of the siide valve. 

Is there anyeuch a thing as a Chinese ‘sensitive leaf 
orplant? A. There isa sensitive plant, occurring prin- 
cipelly in the tropics of America. Any flower raiser 
could doubtless procure one for you. 

1.How many miles per hour will a 10 horse power port- 
able engine propel a flat boat, 60 feet long, 25 feet wide, 
with side wheel and breakwater? The boiler is to carry 
100 Ibs. steam, and the paddle wheels are to be driven 
with a belt from the engine. What would be the tun- 
nage of such a boat, and how much water would she 
draw when loaded? A. Probably about two miles per 
hour. Youcan readily calculate the tannage and draft 
byallowing 35 cubic feet displacement for each tun 
weight of the vessel and cargo. 2. This boat being my 
Own property and carrying freight for the public,would 
the steamboat law compel meto have licensed officers, 
and alsoto have my boat inspected? A. Yes. 


F. H.L. asks : What is the process by which 
brass istempered? A. It is done by hammering or 
rolling. 


C, M. B. savs: I made me an engine last 
winter with a cylinder 2x3i inches, which lam using to 
run a small wood-turning lathe; the boiler is 12x80 inch- 
es and 1-16 of an inch thick. I am working steam 
at 50 lbs., and a friend tells me that my boiler will ex- 
plode, for the iron should be as thick for a botler 1 foot 
in diameter as for one 4 feet in diameter, the steam 
pressure being the same in both cases. Is he right, and 
am I working my boiler st an unsefe pressure? It is 
strongly made with doubly riveted joints. A. Your 
friendis inerror. A botler four feet in diameter would 
only sefely sustain one fourth of the prersure that 
could be maiatained in one similarly constructed but 
only one foot in diameter. The pressure of 50 Ibs. is not 
excessive, if the material and construction of your 
botler are first class. 

Would it not be advisable to galvanize the sheets for 
boilers to preventtusting, and why is it not done, espe- 
cially tn smell boilers that are only used occasionally ? 
A. Small house boilers are frequently galvanized. It 
would probably be difficult to do the work thorougbly 
enough, in the case of stationary and marine boilers, 
to ensure protection. 

In looking over some back volames of the ScrENTI- 
Fro Awerrcan,!I find (on p. 110, vol. 6) an answer to 
fF. N.B. Is tne 250 Ibs. correct? A. Yes. 


G. T. P. says: How do you find the length 
of the chord of anarc when the radius andthe length 
of the are are given, being 15 and 11°781 inches 
resvectiveiy? A. First find the circumference of 
the circle. It will be radius x22-1416=042478 inch- 
es. Then the angle at the center of the circle, subtended 
11-781 
343878 And the 
required chord will be 4/25¢(15)?—2x (1b)? xcosine dhe = 
11°45 inches, nearly. To generalize this method: Let R= 
radius of circle, a=length of are, C=length of chord, A= 
ax 300° 
2xd146xXR 
C= 4/9R3—IR? cosa. 
J. 8. asks: What metals are used to make 
white metal and what are the proportions of each? A. 
Tin 21)bs., copper 04 }b., antimony 1°2 1b. 2. What will 
make a suitable metal for handles and mountings? A. 
Tin 14 1bs., copper 0°21b., antimony 05 Ib. ‘3. What are 
thelproportions of type metal? A. Lead 9 Ibs., anti- 
mony i lb. 


by the given arc, will be 860° = 45°-+4 





angle at center. A=: 


H. P. M. says, in reply to H. B., who asks 
for a solution to remoye the sand or scale from cast- 
ings: The following will do it and is more simple than 
the one you gave: One part vitriol to four of water 
The castings need only be wetted either by dipping 
them in or pouring it on. In 12 hours, the scale wi 
thoroughly removed, They should then be w 
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ceived from the following correspondents, and 
examined with the results stated : 


A. K.—It ts a sample of spiegeleisen. It is a yvalusbdi 
product, produced by smelting, in a blast furaace wi 
charcoal, a spathic iron ore containing a large percent- 
age of mangancse.—W. H. R.—Your supposed anima- 
ted horsehair is a species of the genus gordius, fre- 
quently found in still water; it is not thicker than a 
borsehair,andis popularly considered to be a hairo 
that descriptionin the act of being transformed a 
aneel. Linngwuse calls it gordius aquaticus.—J. P.—It 
galens, an ore of lead.—A. B. C.—It is a sample of a 
quality of clay. Shale has the property (which*cla 
have) of capability of being kneaded up with water 
Gnd fashioned like paste by the hand; but it isa m 
stronger and firmer clay than the sample sent. 
A. H.-It is magnetite, inclosing granules of apatit 
er phosphate of lime. All minerals are reported u 
in the week in which they are received, except such fe 
4 require a longer period for analysis. The last hav 
not altogether exceeded a dozen in number. 








W. J. B. says: I have constructed t 
large sliding doors 10 feet high,5 feet wide, and 2} inch- 
esthick. Theyrunon a round track on the bottom, 
with smal! pulleys on thetop. Ihave weighted them’ 
so that they will open themselves as soon as unlocked, 
and I want a device that will shut them after they have 
been Open 2 or 3 minutes. Can any of your readers in- 
form me of one?—D. W.asks: 1. How can I make a 
cheap sealing wax ot a violet color? 2. How can I 
make & guod indelible ink, to be used with a stencil 
plate, for marking clothing ? 
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COMMUNICATIONS RECEIVED. | 

The Editor of the ScreNTIFIC AMERICAN) 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
«pon the following subjects : 

On Popular Fallacies. By A. D. F. H, 

On the Cardiff Giant. By E. X. 

* On the Movements of a Gum Ball. By 
R. L. 8. 

On the Philosophy of Thunderstorms, By 
J. H. @. 

On Swimming with the Clothes On. By |<" 
W.A. H. 

On a Remarkable Prescription. By Z.7.D. 

On Strained Honey. By H. W. 8. 

On a Family killed by Lightning. By P.D.R. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the wr'ter should always be given. 

Enquiries relating to patents, or to the pa- 
tentability of inventions, assignments, ete., 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all; but we generally 
take pleasure in answering briefly by mail, 
if the writer’s address is given. 

Handreds of enquiries analogous to the 
following are sent: “Please to inform me 
where I can buy sheet lead, and the price? 
Where can | purchase a good brick machine ? 
Whose steam engine and boiler would you 
recommend? Which churn is considered the 
best ? Who makes the best mucilage ? Where 
can I buy the best style of windmills?’ All 
such personal enquiries are printed,as will be 
observed, in the column of “ Business and 
Persoaal,” which is specially set apart for 
that purpose, subject to the charge mensioned 
at the head of that column. Almost any desired 
information canin this way be expeditiously 
obtained. 
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Index of Inventions 


Letters Patent of the United States 


WERE GRANTED IN THE WEEE ENDING 
July 28, 1874, 
45ND EACH BEARING THAT DATE. 
[Those marked (r) are reiasaed patents. ) 









Adding machine, F. 8. Baildwin.......... veeceee oe 
Air motor, J. Lawberesu..........cccccccecesereces 

Alr to beer barrels, etc, D. and W. L. ‘Adams... ” 159 512 
Amaigemator, J. Tunbridge..............secc000++ 158,08 
Anthracene, preyaration of, Caro ad... oeees esos 1585 
Auger, carta, D. A. Hanks............. ecccoes ooce 

Axle skein, J.J. Hutchins....... escesesee ceccccases 

Bag fastener, W. T. Johnston............. cocecess 

Seog for guano, etc., B. R. Croasdale.. 

Bog tie, 5. A. Bartlett.............. 


Bale tie, cotton, Y. F. Wright.........ccecccesess 
Bark, etc.,grinding,J. Moulton...........+.«scsses 
Bed lounge, McCielian & King....... eovccere eocees 
Kedstead fastening, A. F. Stows........0-cecceee 
Billiard cue tip fastener, T. Fuller.... 
Binder, temporary, B. J. Beck......... 
Botler fue cleaner, H. Lehmann........ 
Boer, wash, E. A. Osborne............ evcveccesees 
Bolting reel, M, French ...,...... secssescereeseees 
Boot sole edges, turning, L. M. Baker. vecccccooes 
Boots, tacking, Thompson & Bergh,.............. 


ee 








Bridge, truss, 8. Conklin... soeeveer esos coveccceses 


} Sindhjen, tren euupert tor, Hammond & Adler. . 158,488 


| Envelope, C. W. Smith.........ceecceeeeee cccceeee LB AGS 
|] Fare boxes, A. C. Goodell, Jr........ one 
‘| Fifth wheel for Carriages, W. A. Johnson........ 153,571 
| Filter, N. J. Cable.........++ Baits eds citbel «+ 158,535 


headstall for, D. Angelo.............+++++ 158,514 
Brush, paint, J. L. Whiting (r).......e.seeeeeeeeere 
Button, sleeve, L. 8S. Beals... 


ee weeeeereeeeeseereee 





Car coupling, L . Herfimg.............. 
Car en J. Raucevan. 


Seeeeeeereeeseereeee 





Carriage wrench, H. Cutler........... 
Ohair, invalid, BE, Cutter.......0.-ccceseereereseees 


eau 





Clamp, flooring, H. Chilson.........+ scveccesccsese 158,423 
Clamp for riggers, adjustable, E. A. Evans........ 158,551 






Composition, mildew, 8.M, Coburn.........++++++ 158,476 
Copying book, C. R. laa deat aa 158,595 
Corset, C. A. Baldwin..... cunt 153,521 


Cotton, etc., hoisting,J. B. Wendel. 
Crib and cradle, H, H, Wiggers........ccsssseese+> 185,647 


it 


Cultivator, J. D. LyDCh.........cecceeesceseeeeeees 158,586 
Cultivator,O. M. Shemwell..... ersccccccecees 158,620 
Cutter, selvage and twine, C. Ww. Collyer... +++ 153,589 
Dam, movable, B. Cottle........ eccepence «oe 158,424 
Derrick, E. O. LODG... .....seeceeeeeseseeees oe 153,582 
Diamonds, machine for cutting, C. M. Field...... 158,555 
Door plate and letter box bell, J. J. Rose....... 158,615 
Door pull, A. D. Judd....... eecccecee oo 
Door and gate spring, A. A. Stimson. scevccccccsces 153,508 
Dredging machine, G.5 
Engine, electromagnetic, H. M. Paine. .ccsccceeeee 158,456 
Engine, steam, F. Latta (r)........-+++- ecccsscccess 5,985 
Engines, slide for steam, Smith & Beggs.......... 153,624 








158,490, 158,481, 


Firearm, breech-loading, F. W. Freund.......... 153,482 
Firearm, breech-loading, A. E. Whitmore........ 153,509 


Flowers, artificial, P. Knorpp 
Furnace, bot air, C. Clark...........+++ os 
cee portable, Roney & Eichbaum.. 





, tyre heating 
ya apperatus, P. H. Sessons.........++00e00- + 158,459 
Gas fixture packing, Vosburgh & oS eh 158,506 
Gas lighter and extinguisher, G. 8. Dunbar....... 153,549 
Gas machiue, te R. L. Cohen.......... 158,538 








G 
Glass or tumbler, jelly, M. J. Bennett............ 153,529 





Grain dryér, F, H. C. Mey.........+- —————— 
Hammer, trip, J. C. Butterfleld..... cocccecccceces 158,588 
Hand rest, H. Willard........... coccccccccccccssocs MEMEE 
Harness coach pad, A. McCrack eee 158,445 
Harrow teeth, H. B. Fargo....... secccccccccsccees 153,480 
Harvester binder, D. A. GlenD..........00++e00000 158,562 
Harvester guide, etc., E. F. Herrington........... 158,436 
Harvester reel, Shafer & Mauck...... coccescesees 158,619 


Harvesting gear wheel, A. J. ~ eorpeceneptehbetide 
Hay tedder, H.M. Burdick (r)... 5,991 
Hearth plate, R. J. Ring.........-seceessee sevceccess 153,074 
Heel cutting machinery, E. ai acdensinebil 153,556 
Hinge, lock, D. C. Serrin......... « 158,618 
Horseshoe bianks, bar for, W. W. Lewis 


Ceres eeseeeereee 


seeeeeeeeeeeeeee 










Lamp, street, C. L. Lechman..........sseccesseee. ee 158,581 
Lamp, street, Murphy & McNamee.............++- 158,498 
Latch, knoo, J. Ottmer............ srcccecccececveses 158,455 
Lead castings, oe FD. A, LOWG.....cccseceeces 153,588 





Lithographic transfers, etc., Reif & Arey sen 158,610 
Lock, combination, W. K. Marvin................+ 158,588 
Lock, combination, A. M. Smith........ socccecees 153,501 
Loom let-off mechanism, D. Arthur.............. 153,516 













Mains, tapping, G. F. Plimley..... + 158,606 
Mangle, J. H. Schuett........... ° +++ 158,499 
Match lighter, J. Straszer..............++ scccecesss 153,628 
Matches, igniting safety, L. O. P. Meyer......... 158,451 
Medical compound, E. A. Butts............000++ - 158,421 
Medical compound, H. D. Torbit......... eeccecees 158,687 
Medicated neck band, E. T, Juergensen ++ 158,439 
Music leaf turner, EB. W. Waite........ + 153,508 
Musical game apparatus, 8. Turney.............. 158,689 
Bail, pi , F. J. Seymour....... ccccecccccccees 158,500 
Nut lock, 8. ‘Brunson... esorcoesonoccoouageepevencoesee 

Otl cloths, making,A. Wilder. .153,648, 158,649, 15r,650,153,651 
Ordnance, N. ThOMpson...........eseseeee evevocece 158,624 
Ores, treating copper, J. W. Kidwell pescee cocecees 158,578 
Organ, reed board, F. F. Romey............++++-++ 158,614 
Paper bag machine, A. Miiller..... ccccccccccccccs 159,000 
Paper clip, Smith & Sawyer........ cccccccccocccces MOS UN 


Passenger enumerator, etc., E. Chesterman...... 
Pendulum scales, H. F. and G. F. Shaw............ 
Photographs, retouching, C. L. Lambert........ 158,577 
Picture frames, molding, J. Nonnenbacher (r) 5,986, 5,987 
Pipes, joint for water, J. H. Yocum............... 
Planter and cultivator, Davis & Hemmingway... 153,546 
Planter, corn and bean, G. B. Smith.............. +» 158,622 
Plows, M. F. White......... qesesee soveeeres eA SB/645, 


158,475 


: 


= 





Plow and cultivator, Skaggs & True.. ° 
Plow colter, D. Jomes..........0++0++ eee 
Plow, subsoll, A. L. Manning...........ccccccseeees 


Pot, coffee, T. J. McK alip........ccccccsccccescssess 
Power, obtaining, D. Stanley.........ccsccceceeeees 
Power, generating, C. C. Wolcott.........ssceeee-+ 
Press, cotton, W. A. Salmon...........+.+ 
Press, hay and cotton, Lupher & Munger.. 
Pump, rotary, H. L. Houghton ...........cccecsseses 
Pump, steam and vacuum, G. H. Nye.........+++ 

Quicksilver, ey Fiedler & Randol........ 














Rosette, J. Letchworth........... 
Rubber goods, soft, L. 0.P. Meyer. voce’ 
Rubber with cloth, hard, L, 0. P-Moyer.. "188,449, 188,450 
Rubber, soft, L. O. P. Meyer. 

Salinometer pot, EB. Fithian. .....+.ccccceseressseeee 
Sash balance, A. C. Jenkin 

Sash fastener, O. C. AlgC0.....ceescoesceceresvessees 








HH 





Scaffold for builders, O. P. 
Scraper, road, P. C. Post .........seceeeses 
Seed dropper, H. Koeller..........seseseces ove 

Seeding machine, C. O. Gardiner.............++++- 168,559 
Sewer trap tray, E. D. Culver......c.csdee sevesess 158AR5 
Sewing machine cutter, Tobey and Bryant......., 153,504 
Sewing machine table, J. T. Jomes...........s0000. 158,488 
Sewing shoes, machine for, W. Dachemin......., 153,428 
Sewing stand, A. Tostevin..... eoccceccotocccosscoes MRMNO 
Shirt bosom, W. Hay...... eodebevenecdecdecesoetoors SUMEe 
Shirt bosom support, J. M. Maurer,........000+0++ 153,444 
Shutter fastener, Z. F. Bryant.........csecceeceeees 
Bieve, C. B. Grabl..........+++++ er ececesccccecccocese 
Signal light, J.C. McMUullin........scesesceseeesee 158,501 
Signaling apparatus, electric, W. H. Sawyer...... 158,498 
Suate, roller, O. F. BOWED.......c.seesceececceeeees 158,474 
Skylight, burglar proof, M. T. Williams........... 158,652 
Sleigh, Seigfred & Borden.........ssecceseccseeseees 153,617 
Stalk cutter, Babcock & Stilson............seree0+ 158,416 
Stamp, perforating, C.Schortau............. ° 
Stand, reading and copying, C. E. Wells......... 
Steamer and boiler, food, L. 8. Bunker............ 153,533 
Still, of], EB. Schalk (1)......-ceeeeeeveees ancenespacce. ane 
Stone dressing machine, J. D. Husbands, Jr...... 158,568 
Stove, coal oll, J. H. Thorp (1).......+0++ 





eeeeecedos 






Stove, cooking, D. E. Paris...... . 158,600, 158,601 
Stove grate, M. A. WICKETS.......ceeeecceeceeseeeens 158,655 
Stove, heating, D. EB. Paris.......cccccccccssececeeee 153,602 
Stove lid lifter and stand, 8. Hil... secerccseccceses 158,488 
Stove, parlor cook, D. EB. Paris..........sssessesee+ 153,608 


Stove, reservoir cooking, F. Warriner..... evcccese : ae 





Stump extractor, R. P. Cory............. 

Sugar, manufacturing hard, C.Spreckels......... 

Table, drawing or writing, J. A. Knight (r)....... 
Tachometer, R. H. BlMMOtt............scececeeeceees 158,550 
Tanning composition, Stockton & Ward...,...... 158,464 
Tanning procees,C. J, Tinnerholm............+.++ + 153,636 


Telegraph register and eee H. Middleton. ++ 158,598 
Telescope, Nystrom & Young.. cvbsctabivecdes WIE 
Thill coupling, &. Brick....... eescccccocccccccecccse 158,001 
Thrashing machine, Blymyer & Dull..............+ 158,419 


Ticket, C. H. Waite........... dooccescens evcesceceees 153,507 
Toy DIOCK, A. B.OWED.......cccccecccccceeceessesess 158,599 
Toy pistol, C. Nelson............+++ Socccee scevccecees 153,597 
Toy trundle, C. EB. HICKS.........ccccceceseeseeceeses 158,487 
Umbrella, 8. R. Pinckney....... sceccccccccccccccccs SOO MUS 





Valve, stop, R. 8. Gillespie. .........ccccecccceseeses 158,561 
Vehicle dash rail, L, W. Everett.............ees++++ 158,552 
Vehicle, hand, J. M, &J.L. Jones (1).......00:006- 5,992 
Vehicle seat, D. V. Miller.......... covesccccsscceses 158,508 
Vehicle spring, J. D. Richardson........0.....-++++ 158,612 










Vehicle wheel, J. Curtis............ sosceseceeeces 158,486 
Vehicle wheel, J. Fredenburgh.. scccstccvecees 153,557 
Vehicle wheel, M. B. Wever......cccccseccssceeeees 158,644 
Velocipede, A. Cooke............. secveccees 158,423 
Vessel for holding liquids, E. B. Requa.. cocccsccce 158,611 
Vise, T. L. Baylies...... eaceveeesocesocee seeecccceceee 158,418 
Vote countiog apparatus, B. F. Larsh.. + 158,579 
Wash bench, Norris & Woods.......... ° -- 158,598 
Washing macaine, C. Bagnall............ eseccece vo» 158,519 
Washing machine, W.E. Banzett...............++++ 153,528 
Washing machine, T. Harris..... sreccccecesscccccce 109,484 


Watch case bezel, C. L. Thiery............ 
Water meter, R. C. Gray. ............00. 
Whiffletree clip, W. N. Santee. erccccccs 


eeeeeeere 153,688 





Whip, Avery & Pratt,.......ccccccccccccecce seceesee 158,517 
Window shades, weaving, J. Baldwin, TEs evevee - 158,417 
Wood, preserving, R. W. Archer......... deseceeess 158,515 
Wrench, O. T. Bedell..... ......sssccscscccosceseccce 158,528 
Yoke, neck, M. 8. Trowb dg m 153,688 





APPLICATIONS FOR EXTENSIONS. 
Applications have Deena duly filed and are now pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
90,536.—Gas FITTING FINISHING MacHINE.—J.W.Lyon,. 
October 14. 
30,987,—O1LING SPINDLES.—E. N. Steere. December 2. 


EXTENSIONS GRANTED, 
29,374.—THRASHING AND CLEANING MacutIne.—I. Hart. 
29,409.—RartLway CaTTLEe Cars.—G. W. Chambers. 


DISCLAIMER, 
188,376.—GLovz.—J. F. Mason. 


DESIGNS PATENTED, 

7,589 to 7,595.—CaRPETS.—R. Allan, Yonkers, N. Y. 
1,5%6.—Pzn Rack.—B. Brower, New York city. 
1,591.—INKsTAND Base.—B. Brower, New York city. 
7,5%.—Bapexz.—R. D. Green, Lowndes county, Miss. 
7,589.—UEN aND PepEsTaL.—H. £. Wesché, Phila., Pa. 


158,582 | 7,600.—GLass BorrLes.—C.C, Woodworth, Rochester,N.Y. 


7,601.—CHILD’s CARRIAGE.—A. Shoeninger, Chicago, Il]. 


TRADE MARKS REGISTERED. 
1,899.—MzDICAL ComPouND.—E.A. Butts, Wash’ton, D.C. 
1,900.—MILE Pans.—C. A. Douglas, Franklin, N. Y. 
1,901.—PIcKLEs, ETc.—Da Vivier & Co., New York city. 
1,902.—Corrzz ExTRact.—G. W. Earhart, Columbus, 0, 
1,903.—THERMOMETERS, ETO.—J. 8. F. Huddleston, Bos- 
ton, Mass. 

1,904.—Gin .— Wellington & Co., New York city. 

1,905.— Winz.—Wellington & Co., New York city. 

1,906.—MzpICcaL ComPounD.—K. K. A) Burtis, Ridge- 
field, N. J. 

1,907.—Saucz.—Lea & Perrins, Worcester, England, 

1,908.—CoTTon Grvs.—Sanborn Machine Company, Mys- 
tic River, Conn. 

1,909 & 1910.—K n1T Goops.—American Hosier; Company, 
New Britair, Conn. 


SCHEDULE OF PATENT FEES. i 
Oneach Cavest.......... $1 
On each Trade MIB. desededescicsccccocsscdesonesee 
On filing each spplication for a Patent (17 years). $15. 
On issuing each original Patent $20 
On appeal to Examiners-in-Chief.............0.0+0+- 810 
On appeal to Commissioner of suite ee 
On &vplication tor 
On pplication for Extension of Patent.............850 
Ongranting the Extens! $50 
On fillings Disciatmer. $10 
On an application for Design Gx FOBTS)...00c0000e- BLO 
Onapplication for Design (7 years)..., 815 
On application for Design (14 years).......++.+++.++.830 
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CANADIAN PATENTS. | 
List OF PAaTENTs GRANTED IN CANADA, | ture 
JuLy 81, 1874. || ite obs 





[Aucust 20, 1874. 


ty, Pa.,U.8. Improvements on curtain fixtures.called 
“The Davies & Rebbeck Curtain Fixtures.” July 21 
1814, 
8,695.—P. Griffin, Cork,Cork county, Ireland. Improve- 
ment on the manufacture of spirits, called “Griffin's 
Purified Spirits.’’ July 81, 1874 
8,696.—D. Forbes, Cambridge, Middlesex county, Mass., 
U.8., assignee of H. Wells, Woburn, Middlesex coun- 
ty, Mass.,'U.,8. Improvements on needle threading 
hooks, called“The Magic Needle Threader.” July 31, 
1874 


8,691.—N. E. Wheeler, London, Ont., assignee of C. D. 
Blinn, Port Huron, 8t. Clair county, Mich.,U.8. lm 
provements on window blinds or shades,called “A Lap 
Window Shade.” July 31, 1874. 

3,698.—A. Lorrain, Bord-&-Piouffe, Lavalle county, P.Q. 

Improvement on wheel horse powers, called “Lor- 

rain’s Horse Power Wheel.” July 31, 1874. 

$,699.—F. M, Snively, Bellaire, Belmont county, 0.,U, 8. 

Improvement on trace fastenings, called “Sniveiy’s 

Improved Trace Fastening.” July 31, 1874. 

8,700.—H. Ing, Hamilton, Wentwtrth county, Ont. A 

gas regulator, called “Ing’s Improved Gas Regulator.” 

July 81, 1874. 

3,701.—C. H. White, White’s Station, Calhoun county, 

Mich., U.8. Improvements on railway switches and 

frogs, called “White’s Safety Railway Switch.” Juiy 

31, 1874. 

8,702. — W. Vahey, Forest Village, Lambton county, Ont. 

improvement on machines for blocking horse collars, 

called *Vahey’s Collar Blocking Machine.” July 31, 

1874. 

8,708.—W. Murphy, Petitcodiac, New Brunswick. Im- 

provements on organ blow pedals, cailed “Murphy's 

Reversible Organ Blow Pedals.” July 81, 1874. 

8,704.—G. Webster and J. F. Webster, Hamilton, Went- 

worth county, Ont. Improvements in sewing ma- 

chines, called “The Webster Hand Shuttle Machine.” 

July 81, 1874. 

8,705.—J. Dwyer and J. V. Carter, Detroit, Wayne coun- 

ty, Mich.,U.8. Improvements in base-burning heat- 

ing stoves, cailed**The Crown Jewel Stove.” July 31, 

1874. 

3,706.—W. Craig, Nunda, Livingston county, N. Y.,U.8., 

assignee of H. ©. Grover, same place. [mprovements 

on washing machines, called “Grover’s Improved 

Washing Machine.” July 31, 1874. 

8,707.—D. N. B. Coffin, Jr., Newton, Middlesex county, 

U. S&S. Improvements on capstans and wiadlasses, 

called “Coffin’s Capstans and Windlasses.” July 31, 

1874. 

8,708.—L. O. P. Meyer, Newtown, Fairfield, Conn., U.S. 

A certain india-rubber compound presenting a sur- 

face against which what are known as safety matches 

can be ignited, called “Meyer’s Igniting Rubber.” 

July 81, 1874. 

8,709.—D. C. Kellam, Pontiac, Oakland county, Mich., 

U. 8.,and R.and A, Hayes, Detroit, Wayne county, 

Mich., U.8. Improvement on window screen frames, 

called “ Kellam’s Adjustable Window Screen.” July 

Sl, 1874, 

8,710.—B. Tappan, Steubenville, Jefferson county, O., 

U. 8. Improvement in miners’ lanterns, called ‘‘Tap- 

pan’s Miner’s Lantern.” July 31, 1874. 

3,711.--H. Whiteside, Jr., Ottawa, Carleton county, 

Ont. Improvements on spring slats for beds, called 

“Whiteside’s lmproved Spring Silat.”" July 31, 1874. 

$,712.—H. Behning, New York city, U. 8.,and J. Diehl, 

same place. Improvements in pianofortes, called 

“Benning & Dieh!’s Improved Agrafie for Pianofortes.” 

July i, 1874. 

$,213.—E. 8. Waterman, Hamilton, Wentworth county, 

Ont. Improvement in bed bottoms, called *“Water- 

man’s Superior Sirap Steel Spring Bed Bottom.” July 

81, 1874. 

$,714.—W. T. Redding, New York city, U.S. improve- 

ments on metallic or other boxes for biacking or ana- 

logous uses, called “The Redding Improved Box.” 

July 81, 1874. 

3,715.—W. Morehouse, Buffalo, Erie county, N. Y., U.S. 

improvements on ship knees,called “Morehouse’s Im- 

proved Ship Knee.” July 31, 1874. 

8,716.—W. B. Hali, L ter, L ter county, Pa. 

U.8. Improvements in cartridge-creasing and load- 

ing implements for breech-loading firearms, called 

“W. B. Hall’s Cartridge Creaser.” July 81, 1874. 

$,711.—W. H. Becke:t, Chelmsford, Essex county, Eng. 
Improvements in valve apparatus for controlling the 
flow or pagsage of fluids, called “Dennis & Vo.’s Pat- 
entH. P. Valve.” July 31, 1874. 

8,718.—W. M. Watson, Tonica, La Salle county, lil., U.S. 
Improvements on nut locks, called *“*Watson’s Im- 
proved Nut Lock.” July 31, 1874. 

8,719.—C. Comstock, New Canaan, Fairfeld county, 
Conn., U. 8. Combiued hot air and hot water furnace, 
called “Comstock’s Ventilating Steam Heater.” July 
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Leer and se WK2£’S SELF-HEATING SOL- 
ooo @ LRON, GaN OPENER AND ye one of the 
pular recent lovenuions of the Tt not sold, 
wit be ie on Pulladeipeie Pa DELL & FRANCIS, 33 


WORCESTER FREE INSTITUTE. 
A Beno! Obadr, 6. 0. THOMPSON, Worcester, Mass. 
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ANOTHER CHANCE 


Fifth and Last ast Gift Concert 


IN AID OF THE 


Public Library of Kentucky, 
November 30, 1874. 


One Grand Cash Gill............ceceeeee 
One Grand Cash Gilt..............-.000++ 
5 Cash Gifts, $20,000 each.... 100,000 


25,0006 
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Send for Price List and Cir- 
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Heneman & HERCHEL- 
RODE M’r’e Co., 
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and Ameri meh and ae url Veneers 


Geo. W. Read & Co., 











10 Cash Gifts, 14.000 ench.... 140,000 | New Tons ? ™ Lewis 8t., foot Sth & 6th Sts.,E. R., 
15 Cash Gifts, 10,000 each.... pre | * Orders by mail promptly and faithfully execu- 
23 Cash Gifts, 4.000 ench.... 100,000 | _'** £0<lote samp for Catalogue and Price Lit 
30 Cash Gitts, 3,000 each.... 90,000 
50 Cash Gifts, 2,000 each .. 100,000 

100 Cash Gifts, 1,000 each... 100,000 = 

240 Cash Gitts, 500 each... 120.000 a) > FOR ST FEP 

500 Cash Gifts, 100 each... 50,000 + 


19,000 Cash Gifts, 50 each....950,000 
GrandTotal, 20,000 Gifts, all cash, 2,500,000 
PRICE OF TICKETS, 


Whole Tickets $50 00 
Halves. . - « 2500 
Tenths, or each Coupen 5 00 
11 Whole Tickets for - 600 00 
22 1-2 Tickets for . - 1,000 00 


For Tickets or information, Address 
THO, E. BRAMLETTE, 
Agent and Manager. 
Public Library Building, Loutsville, Ky. 
or THOMAS H. HAYS & CO., Eastzen Agents, 
609 Broadway, N.Y. 
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MORCK TONS NATIONAL t Six —. Nea post 
BOERS SBIREAE 0s Botiare vow 


ORANGE JUDD CO., 245 — aa N.Y 
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. FELTON, 119 Nassau 8t., N.Y. 


Length between Perpendiculars.......... 300 feet. 
Breadth of Beam,.........cscsseeceessseess Se ° 
Depth to Main Deck..........0. cecscceeees pt ae 
Displacement at 22 feet draught......... 6,000 tons 
Ares of Midship Section...........ce000+» 800 aq. 
Number of Traneverse Bulkheads....... 7 
ENGINES. 
Two pairs, each pair driving one Screw. 

Diameter of Steam Cylinder........ 72 inches 
Btroke Of Piston, .....cccccscceccccccceeees 6 « 
Surface Condensers, @res...........000005 12,560 aq. ft 

SCREWS. 
DIGMOUET, 2... .cceccsceceescescccececescceces feet 
PURER ccccceccccceveccnec cos sccnoccococoscese ws © 
Number Of Blades. ........cccccscceeeeees 3 
BOILERS. 

Ten in number ; Ordinary Horizontal Fire 
Tubular Type. 

Total Heating Surface.......... 28,000 aq. f% 
Grate Surface. ........ccccccceves me 
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will be to exhibit drawin ngs, to explain the 
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nformation respecting the vessel. 


R. H. THURSTON, 
Consulting Engineer to the Commission, 
Hoboken, New Jersey, 

United States of America. 


TONE SAWING MACHINERY. 


Merriman’s Patent. Also, Hand and Steam 


DERRICKS & TRAVELLERS, 


THOMAS ROSS, Rutland, Vt. 


An deutfche Erfinder. 


Diele grofe und thitige Claffe unfrer Be. 
bblferung madden wir bejonders daranf 
aufmerfjam, daf unfre Firma durd ihre BVer- 
bindung mit Wefhington und ben europiijden 
Hauptitidten, befonmdere Vortheile gur Erian- 
gung von ine und anélinbdijden Patenten 
bietet. 

Seder Erfinder, gleidviel welder Nationali- 
tit angebirig, ift durd die liberalen Patentge- 
fege ber Vereinigten Staaten gum Patentiduy 
fiir Erfindungen beredtigt. Unjre Firma ift 
bereit, geftiitt anf 26jabrige Erfahrung, deut{de 
GErfinder jeder Zeit gu berathen und gu mipigen 
Preifen rafd und piinttlid Patente gu erlangen. 

Die Deutide Section iff in den Hinden 
fabiger dentider Sugenieure, Weide in der 
Office perfinlid mit Erfindern verfehren 
werden. 

Der ,,Scientific American” wird in {einen 
Spalten die bedeutenderen Erfindungen be- 
{preder. 

Correfpondeng erbeten und prompt beant- 
wortet. Pamphlete in dentidjer Sprache wer- 
den auf Beriangen franco gugefandt. 


Wdreffire: 
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Binnn 
3 pSecientific American” Patent Agentur, 
837 Bart Row, 





Now York City 


Peg OO) ee = eee, 
CRA : ; 


— 


OR. 


x 


t 
He 





ae 


ete 


=, sae 


‘eters 


ie 
ne 


be 


Mich: en mere - — 
ses Dam a, tt = 


(ahs inate | 


a Bo Duss yh 
ee EE PRES F< - 
+ at 


ae 


sons 


SAN ey eating Sawa ae eel ty 
- Se ie ee 
ee ee 


rk” ene eel, WS 
Pn tl wae) a 


IO TE SE i 


Sees 


ot Be 
ler ge 


a 


ae te = ate 
. 


cso 


—s oh Ea ist ya 
Paladedieemes a ee 


" 


i 


eerie tae. 
bd S Ef sete os 
a, 


EEO cag Fe 


142 





Advertisements. 


2 


Back Page - - - - - + - 61.00alinc, 

Inside Page + - « = « «= = Jicents a line. 
Sugravings may head advertisements at the same rate per 
ine, by measurement. as the letter preas, 
rust be received at publication office as early as Friday 
morning to appear in next issue. 


“BLIND SLAT REGULATOR. 


A usefal and o 











Patentee and Sole Mapumeserer, 
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|H. W. JOHNS, 87 Maiden Lane, N. Y. 
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UR COVERING FOR BOILERS AND 
PIPES saves Twenty per Cent tn F 
OUR FELT, CEMENT, AND PAINT FOR 
ROOFS ts the best in the market. 


Asbestos Felting Co., 


316-322 Frent St., N. Y. 
OR SALE—2nd hand Portable and Sta- 


tionary Engines and Boilers, pees = pew, at half of 








AMERICAN SAW CO. 
GREAT REDUCTION « « PRICES 


TRENTON, N. J. 


MOVABLE-TOOT 
CIRCULAR SAWS. 














Original Cost. or description, ‘¢ 
BINGHAM & uICH, Oli City, Pa. JULY 1st a, 207%. 
opps 2 Send for new Price List. 23 
The Pants’ Stretcher, PLAIN, ENCAUSTIE, 
sth eibhib action TILES masoLica. 
* A new device for taking out knee forms and wrin- 94 supERe ON, HBRCHAN2 
{ ®les from pantaloons. Every gentleman with , 244 Pearl 8t.. N. 
tis article can have his pants always smoothly | gg- Cueutarferntenedtres. 
Pressed and in proper noes. No trouble—Sim- 
ple—Convenient—and es great satisfaction. NOYE’s® 
¢ Price $2. Liberal discount to the trade, Great WwW ks 
indncements to agents. Circulars free. P. DEL Mill or 
i VaLLe HALsey, Charen St., New York. aan tne Se in the United States. The make Burt 
Millsto: rtable Les > t Machines * 
TANNATE OF SODA, Picks, Water Wheels, Pul and Gearing, specially 
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Roozns & 
Co., Madison, Ind. Agencies: R. H. Lee, Titusville: Ps.; 
«owns, Lane & Dyer Machine Gon St. Louis, Mo.; Whit- 
man & Borrel), Little Fale, N.Y.; Warden, McLellund 
& Co , Cincinnati, 0.: H. H. Harrison, WK im Tenn.; 
Sinzieh, Rankin & Co., Evansville, ind.; H. Dudley 
So-eman, New Orleans, La. 
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TO INVENTORS 
AND MANUFACTURERS 


The Managers of the 43d Exhi 
of the City of New York, beg to 2 
open for the reception of heavy Machinery fugues Te ind for 
open rece} A 17th and for 
other articles, August nist, 1090. The Exhibition will be formally 
opened September 9th- 9th. o 
For particulars, addi General Superintendent, American 
Institute, New You 
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Hartford, Conn. 
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BOXES AND SHA N 
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RC 18 AND FIXTURES, BOILERS, 
MILL NecaINeR CASTINGS, ETC. 
State what is wanted and Circulars free. 
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More than four times as 
many of James Leffei’s Im 
proved Double’ Turbine Wa- 

Wheels in operation than 
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Successful for every mil 3 
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PATENTS 


The publishers of the SCIZNTIFIC AMERICAN have 
acted as solicitors of patents in the United States and 
foreign countries for morethan a quarter of « cen- 
tary. More than rFrery THOUSAND tnventors have 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice in the 
ScrzwT.Fic Awgnioan, which frequently attracts pur- 









kmery Wheels 


TROUSER 





chasers for the patent. 
ined,and advi to patentability free 

‘Patents obtained in the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
filed tn the Patent Office at short notice. 

Bpecia) examinations as to the patentability of inven- 
tions made, at the Patent Office, on receipt of model or 
drewing and description; cost for this search and re- 
port, $5. 

Trade Marks.—The necessary papers for securing 
protection ¢o manufacturers and merchants in this 
country and abroad are prepared at this office. 

Design Patents, for protecting ertists and designers 
of any new ornamenta work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited in all countries where 
patent laws exist. Pamphlets, containing the cost and 
fall particulars, mailed on application. 

Canads Patents.—Canada is one of the best countries 
for patents. The cost depends upon the length of time 
for which s patent is desired. Full particulars by mai] 
on application. 

We shall be happy to confer with tnv-ntors, examine 
their models and drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of information pertaining to patents, at home or 
abroad cheerfally given. 

Send for pamphlet, 110 pages, containing laws and full 
iitrections for obtatning patente. Address 


MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 
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ene —_ aso, Cua 
sas. ew 10! 
Pa 3 Co, Boston The ten Louis, io’ 


uisville, Ky., or 











Working M 





Pe OEE Cee OF eas Wh Revecte, 


BESSEMER 
Steel Wire Ropes|.. 





GEORGE BARNES & CO. 


Todd 4 & 14 Katey Machine Co. 


Batent ne Groene Variable Caron vai 8 
IMPORTED TO ORDER. Honary, Hoisting, and Portable Engines. ie Vive Se 
One third Stronger tan} aus sTic OF, kinds. ‘Steam Pumps, Mill and Heme pe. — 
“AP S, ork. ate for the New Haven 5 Machin- 
45-0, pufiaae i soos for Judson’s Governors Btop- Valves: 


WARER COME nah PABULAT SE. RAW YORK: 








wa 






Zero 
frigerator, 


Whe, bh hee Wine, 
an . 
Best food and cok seper 

in the Worid. 








Banubeierers. Syracuse, N. Y. 


3 





WAACUITINICTO 


WAAL INI LYS 








TAR DARD & BRICK MACHINE Made by 
WILES, , Gracey | 0 s, Boe Rockland Co., 
qubakenge “send for ‘ont and and Price’ List. ~ 





OF THE 


SCIENTIFIC AMERICAN. 


THE BEST MECHANICAL PAPER 
IN THE WORLD. 


TWENTY-NINTH YEAR. 
VOLUME XXXI.—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN be 
to announce that onthe fourth day of July, 1874, 
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new volume It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of its pre- 
decessors. 

The SCIENTIFIC AMERICAN is devoted to the inter 
ests of Popular Setenee, he Seaatte Arts, Manufac- 





gprable. pop ular a secessful a aoe — trial nabs erally ; a tt I are cate 
Pp sui wn, for gen: an is valuable and instruc- 
a. An P- ~~ apm yg prix — Stee at lod tive not only in the Workshop and Manufactory, but also 
0 irrigating, etc. Tlustra- | 48 the Household, the Library, and the Reading Room. 

j references to Md Pe ay a TERMS. 


One copy, one year....... 
One copy, six months..... 








one copy of engraving, “‘Men of Progress”. 
One copy of Scientific American for one yearand 
one copy of “Science Record ” for 1874...... 5.00 

Remit by postal order, draft or express. 

The postage on the Scientific Americana is five cents 
per quarter, payable at the office where received Can- 
ada subscribers must remit, with subscription, % cents 
extra to pay postage. 

Address all letters and make all Post Office orders snd 
drafts payable to 


peat bs GOs 0x. 


sana 30 JOHNSON & eon & go. tH. 
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